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INTRODUCTION 
Statement of the Problem 
The educational system of colonial America was largely 
a tutorial system. The tutor and his highly selective group, 
met where they could and when they could, usually in one of 
the students' homes. As the numbers of children increased, 
and as the educational movement developed, the one-room 
schoolhouse evolved. Children were grouped in the structure 
to pursue the basic elements of the three "Rs", This system 
seemed to suit the needs of the immigrant and agricultural 
society of the time. 
Typically, the school of this early era was a crude 
shelter of vooden walls and roof. Interior equipment 
usually consisted of long wooden benches, oil lamps and a 
small heating stove. Sanitary systems were often completely 
inadequate, if they existed at all. This generally describes 
the school buildings in the United States in the late 18th 
century. 
Pressures of the early part of the 19th century at­
tempted to create a more efficient educational system. The 
growing population demanded better education for more pupils. 
The people looked to education as the means by which their 
children might escape insecurity and poverty. One result 
was the adoption of the Lancasterian system of education. 
The system yas a regimented one, using a head teacher and 
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several assistants. The result was comparable to a well 
disciplined military unit. The system utilized approxi­
mately ten square feet of floor space per student. Ap­
parently the physical comfort of the student was not a 
primary concern of the time. 
The Lancasterian system gave way in the early iS40's 
to what was the beginning of the American public educational 
system. The idea of free, public education grew as the 
country grew. The nation had before it the model established 
by Massachusetts in 1642, but not until the 1830's did any 
other state follow the early pattern. This model, in 
essence, delegated the responsibility of educating children 
to their parents and to the town. The model also specified 
that the cost of educating the children be borne by the 
parents of the children or by the inhabitants in general, 
Horace Mann, known as "the father of the common 
schools", and serving as the first secretary of the State 
Soard of Goritjrol of Massachuserrs - exeTted « ÎP? 
in the development of the elementary public school move­
ment. 
By 1850 graded elementary schools were in existence in 
the Eastern states. The educational trends of the East 
coast moved rapidly Westward with the population. 
Emerging philosophies of the late 1500's created 
major changes in both techniques of education and the 
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facilities used as school buildings. 
The influence of such men as Pestalozzi, James and 
Dewey, and the influence of the industrial revolution, 
resulted in a more liberal approach to education. Self-
activity, creative participation and learning-by-doing 
quickly replaced the earlier passivity of rote memorization 
and recitation. Observation, investigation, discussion, 
evaluation and self-expression were responsible not only for 
new methodology but also for whole new areas of subject 
matter. Increased activity and additional subject matter 
required increasingly larger amounts of space, new equipment 
and improved methods of space division for educational 
facilities. 
As was so often the case, the solutions to space 
questions came only after many mistakes had been made. Many 
of the early space problems were solved by merely stacking 
the one-room schoolhouses one upon another leaving an 
auditorium inside and decorating with Victorian appurtananees 
outside. 
By 1875, the kindergarten and the secondary school 
were adding new dimensions to public education. The 
kindergarten, with its emphasis on the individual and his 
development as a social being, quietly initiated the trend 
to unbolting furniture from the floor and changing the 
whole concept of space use, storage and equipment. 
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In 1827, Massachusetts passed a law requiring towns of 
500 of more families to maintain public high schools. Many 
other states soon passed similar laws. Not until after the 
Civil War, however, did free public high schools, supported 
by public funds, become generally accepted. By 1920, every 
state had included tax-supported free public high schools 
in its educational system. 
Industrial education in the secondary schools had, 
by 1900, evolved into something more than drawing. By this 
time, drawing as a subject, had been in existence some 
seventy-five years and was well established in the curriculum. 
By 1900 drawing facilities were comparable in size and design 
to other classrooms in the school. 
During the last quarter of the nineteenth century, 
metalworking, woodworking and printing, among other subjects, 
were introduced in American secondary schools. Because these 
new subjects had to be housed in existing and already over­
crowded facilities, the new subjects vers taught largely in 
basement spaces, which had initially been planned as storage 
areas, custodial areas and boiler rooms. These rooms were 
then converted to shops and classrooms. 
During the early part of the 20th century, industrial 
education facilities began to improve. As programs were 
added, new or rsniodsled facilities "were developed to accomo­
date the ne%;7 subjects, Bruce, writing in 1919, stated: "The 
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high school has entirely outgrown its academic limitations 
and traditions and has broadened its influence and its 
curriculum. Thus, the industrial arts and household arts 
are no longer basement subjects; the natural sciences are 
now Caught in a way to require diversified laboratories'" 
(6, p. 12). This trend was slow, but steady. 
The post World War II era—the economy, the social 
values, the mood--seemed to be a catalyst, speeding up the 
process of better planning and building. Leading architects 
began to respond, to break the traditions of the past. They 
responded to the new educational programs with designs such 
as the cluster and finger plans, the loft structure and the 
campus plan. 
In recent years, many social, cultural and technological 
changes have literally pushed education into another new era. 
Among the social and cultural forces currently affecting 
change in the educational programs ares pressures to de-
t-rui^ JL AII<U JL VJL une 
disadvantaged: increasing burdens of dropouts; and increasing 
emphasis on adult education. 
Technological changes resulting from the space explora­
tion program, the demands of the consumer market, computer 
technology and others, have also had their impact on educa­
tion arid educational facilities. 
The type of facility to house the new programs has been 
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neither positively determined nor well documented in print. 
This task is clearly an urgent responsibility of today's 
planners of tomorrow's schools. 
The Council of Educational Facility Planners has 
identified ssvsral sources for assistance in the planning of 
facilities. Because the teacher utilizes the school plant 
on an almost daily basis, his involvement in the use of 
facilities make him an excellent and primary resource 
(10, pp. 17-22). 
The need for providing assistance for the industrial 
education teacher in matters of facility planning, has been 
recognized for sometime. Professional educational organi­
zations, state departments of education and the U.S. 
Department of Health, Education and Welfare are three 
concerned groups. 
In 1938, the U,S, Office of Education Committee on 
Industrial Arts issued a bulletin entitled Industrial Arts. 
Its Interrretation in Aiserican Schools (41), In a section 
on building and shop arrangement, the publication offered 
information of a general nature on such topics as careful 
planning, work space, storage, seating, lighting, ventila­
tion and safety (I, p. 5). Subsequent similar publications 
iiave been issued by the same office, the latest of which is 
entitled Planning and Dosigning Functional Facilities for 
Industrial Arts Education (20), printed in 1968, Similarity 
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in content is noted between the two publications, with the 
latest presenting current philosophies and trends. 
In February, 1971, in preparation for his research of 
facility standards, Martin conducted a survey of the state 
departments of education in the U.S,, Puerto Rico and the 
Virgin Islands, The intent of the survey was to determine 
to what extent the states assist in the planning of industri­
al education facilities. (See Appendix A for letter of 
inquiry and follow-up material,) 
State departments of education have been prolific in 
producing material on the objectives of industrial arts and 
suggested courses of study. The survey of facility informa­
tion, however, indicates much is yet to be done regarding 
facility planning. Eighteen states reported having no 
industrial education facility guidelines, as did the Virgin 
Islands, for a total of nineteen negative responses. Seven­
teen states have guidelines that were judged by the 
researcher to be very general in nature. The eeneral guide­
lines discussed items very similar to the U.S. Office of 
Education publication. Fifteen states, including Puerto 
Rico, have guidelines that were judged by the researcher 
to be specific in nature. Not only are the general items 
previously mentioned discussed, but many specific items are 
also included. Some of the specific items include space 
allocations per student per activity, lighting levels. 
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tsniperature levels and so on. 
It will be noted that only 51 responses are accounted 
for out of a total of 52 requests. One state did not respond 
to the original inquiry nor to the two follow-up requests 
that were subsequently sent. 
With the increasing emphasis on curriculum innovation 
and flexibility, and the fact that 37% of the states do not 
have industrial education facility guidelines, it would 
seem reasonable that facility standards would have some 
value, if they were available. 
The Purpose of the Study 
This study was intended to develop standards for 
secondary school industrial education facilities. 
Objectives 
The objectives of this study were: 
1. To review existing standards for secondary school 
industrial education facilities in order to 
determine their existence and scope. 
2. To evaluate existing standards for secondary 
school industrial education facilities by comparing 
them to current professional practices. 
3. To develop current standards to be used to evaluate 
existing secondary school industrial education 
facilities, to aid in planning for renovation of 
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existing facilities or to aid in planning new 
secondary school industrial education facilities. 
Limitations of the Study 
The jury used to evaluate the sample instrument de­
veloped in this study was not randomly selected from the 
population. The selection was made by an advisory com­
mittee, based on the committee's knowledge about the 
accomplishments of those selected. 
The data were collected with a mailed instrument 
which was sent to the jury members. 
Definitions 
The following definitions are presented to make 
possible a more complete understanding of the material 
contained within this study. 
Auxiliary space — "additional space used to supple­
ment the main laboratory space and designed to increase the 
effectiveness of the total fccilitiss and induaZ&ial arts 
program (examples: planning area, teacher's office, finishir 
room, various storage areas, and dark room); sometimes 
auxiliary spaces are designed as integral parts of the main 
laboratory space" (29. p, 3), 
Brightness ratio — "The ratio of the percentages of 
light reflected by two surfaces" (5, p. 123). 
Industrial arts -- "...the body of subiect matter or 
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the body of courses organized to develop an understanding 
of the technical, consumer, occupational, recreational, 
organizational, social, historical, and cultural aspects of 
industry and technology. Student experiences involve such 
activities as experimenting, designing, constructing, evalu­
ating, and using tools, materials, and processes which 
provide opportunities for creativity and problem solving" 
(29, pp. 2-3). 
Industrial education =»= "'...a generic term used in 
referring to industrial training, vocational-industrial 
education, industrial arts, technical education, apprentice­
ship, and the offerings of private trade schools ; it is 
concerned with all education which has been adapted to meet 
the needs of industrial technology" (30, p. 8). 
Laboratory space -- "The major open space designed to 
house the principal equipment used primarily to implement 
the technical aspects of the program; area generally free 
fron; snclossd partition» «nd or sufficient size ro accomodate 
the space needs of all students in class" (29, p. 3), 
Multiple activities laboratory (general shop) — A 
laboratory specifically designed and equipped for several 
types of instructional activities in two or more subject 
matter areas. 
Power technology laboratory -- A laboratory specifi­
cally designed and equipped for several types of 
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instructional activities related to power, e.g. small 
engines, automobile mechanics, fluid power, hydraulics a 
pneumatics as the instructional activities. 
Subject area -- "A main division of subject matter 
which is sometimes used as a synonym for course" (29, p. 
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REVIEW OF LITERATURE 
Educational facilities, being a product of man and 
his environment have, for many years, been topics of 
community concern and action. 
As the U.S. has grown in physical size and in popula­
tion, as emphasis has been increased toward education for 
all, and as technological advancements such as the space 
program and computer developments have continued to make 
their impact, school planners have been attempting to provide 
facilities adequate in size and scope for increasingly 
demanding academic needs. 
In addition to providing for sheer numbers, additional 
problems, i.e., mounting costs of construction and equipment, 
obsolete cuirriculums, continually changing instructional 
methods, and increased emphasis on continuing education, 
have become more pressing. Consequently those charged with 
providing solutions to these problems have become well aware 
of the need for planning standards and guidelines. 
Schmitt and Taylor have said, "The large sums of 
money—local, state and federal--allocated for school 
construction throughout the nation have placed an awesome 
responsibility on those concerned with the planning of 
educational facilities" (29, p. 2). 
To further substantiate this feeling, Stoneman and 
Broady have said, "When it is reiasmbered that the 
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construction of a school building commits a given community 
for a large period of time to a more or less rigid program 
of activities, it seems clear that a thorough survey, in 
which all significant factors are unearthed and presented in 
their proper light, is an absolute essential" (32, pp. 1-2). 
Some of the significant factors which must be considered are 
the physical plant, the curriculum--present and future--and 
the societal impact upon the total educational program. 
Substantiation for standards was given by Strayer and 
Englehardt, in 1924, \^en they stated, "...these materials 
(standards) may be utilized in analyzing the condition and 
status of the existing school plant in any community, thereby 
affording a basis for the development of the school building 
program and also for the purpose of checking the plans for 
new high school plants..." (37, p. 1). 
The potential importance of up-to-date standards and 
guidelines is pointed out in a dissertation by Irving G. 
Smith in 1969 (31). Tbis study vss a. survey cf ssccndzry 
school industrial arts teachers, industrial arts teacher 
educators, superintendents and architects, to determine what 
role the secondary industrial arts teacher should have in 
the planning of industrial arts facilities. It was concluded 
that * 1. all three educator groups believed industrial arts 
teachers should be involved in determining educational ob­
jectives, course offerings and certain physical 
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specifications, 2. teacher education had little relationship 
to opinions of teachers regarding involvement of industrial 
arts teachers in planning, 3, architects indicate the extent 
of involvement of industrial arts teachers in planning has 
been limited and their professional preparation inadequate, 
and 4. architects indicate industrial arts teachers should 
review and evaluate the architect's preliminary plans. 
The availability of current standards would provide 
realistic guidelines for the teacher to use in evaluating 
the preliminary plans. It should be made clear that admini­
strators and designers must give the teacher the opportunity 
to perform the Important task of evaluating those plans. 
Martin stated in 1967, in a study concerned with 
vocational-industrial education laboratory evaluation, that 
"A common complaint heard in interviews and written on the 
returned forms (questionnaires) was, in effect, why develop 
an evaluation guide before a set of comprehensive construc-
f ? J «1% M A* W A 3» ^ ^  ^ J •• / ».  ^  ^
Prior to actual planning cf industrial education 
facilities, planners must understand clearly what industrial 
education is, ^ at its objectives are, and -u^at outcosss sre 
expected of the program. For this reason, Schmitt and Taylor 
suggest, "Those educators who will use the facilities must 
assume a major responsibility in planning. They should 
interpret the needs to school administrators- school boards. 
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citizen planning committees, and architects so that adequate 
space and needed facilities may be planned. Coordination in 
planning is essential if a functional industrial arts de­
partment is (to be) provided" (29, p, 2). 
The feeling of many professional educators indicates 
the industrial arts teacher is a vital planning resource. 
This feeling appears to stem from the teacher's intimate 
relationship with his specific discipline and with his 
students. Brown states that "although they are not espe­
cially demanding with respect to facilities, the nontechnical 
areas of a school's curriculum can be better taught in rooms 
designed specifically for them. Subject matter fields such 
as chemistry, physics, industrial arts, music and home 
economics, on the other hand, are demanding, and skillful 
planning of their facilities necessitates much more depth of 
understanding of content and methods than most architects 
possess. Therefore, the design of any school can be improved 
greatly if têaeher-s' pT-ofessionai knov?ledge is brought; to 
bear on the problem" (5. p. 27), 
The professional knowledge of the teacher will have 
far reaching effects in the total educational processe His 
comprehension of the importance of coordinated planning of 
curriculum and facilities is vital to learning. Schmitt and 
Taylor state, '-functionaliy planned space and facilities for 
industrial arts not only assist the instructor in 
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implementing his program but also motivate the pupils by 
providing an environment and atmosphere that encourages 
learning. How available space is utilized contributes to 
the educational usefulness of the facilities" (29, p. 17). 
To further elaborate. Early writes, "success in 
planning is commensurate with the realization that the 
school laboratory is a teaching station. It must be de­
signed to incorporate all the aspects of a good classroom 
for supervision and communication, including provision for 
teaching aids, projection, display, protection from fire, 
wind, earthquake, electrical shock and typical laboratory 
hazards. The classroom should allow freedom for re­
arrangement, permitting the introduction of new tools or 
processes. The well planned laboratory has great impli­
cations, not only as to the space itself, but as to 
engineering treatment of the acoustics, electrical systems, 
heating, plumbing and special needs, such as piped air, 
ventilation and dust collection" (I- 99); 
Standards cannot be the product of one mind nor of 
one group in our society, Englehardt writes, "they 
(standards) necessarily come from the thinking of many 
persons in all of the fields allied to the problem to 
which the standards should be applied" (13, p. 1), 
The long history behind published school building 
standards is dsscribed by Strayer and Englehardt. 
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"Standards for school buildings have been in the process of 
development over a long period of years. When Alcott's 
prize essay on the construction of schoolhouses appeared in 
the 1831 Annals of The American Institute of Instruction. 
many of the standards which grow out of the desire to provide 
satisfactory environments for individuals were duly in­
corporated. in his volume on School Architecture in 1849, 
Barnard treated all the details of school sites and school 
buildings which, according to the judgments and knowledge of 
his day, could be thought of as ideal or as an improvement 
upon the conditions faund in other existing school buildings" 
(36, p. 1). 
Over the years, devices such as checklists and guide­
lines, have been developed by many groups to assist the 
professional educator in the awesome task of facility 
planning and evaluation. The Council of Educational Facility 
Planners states, "such devices are valuable for the 
systewigtic collection of dara or as a check list in the 
evaluation process" (10. p, 32), The systematic collection 
of facility data is an important task for the teacher in­
volved in facility planning* 
The desired outcome of the planning process is educa­
tional specifications, which are essentially, a very specific 
written description of the physical plant properties desired 
in a facility. Educational specifications are written, then 
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passed on to the architect for his interpretation as a 
prelude to the actual building design. Early writes "the 
area of greatest skill needed by the planning group for an 
industrial arts laboratory will be the development of edu­
cational specifications" (1, p. 98), The cooperation of 
educator and architect in the planning process is essential. 
State departments of education in many states have 
recognized the need to assist educators with the planning 
process, and have issued guidelines for planning industrial 
education facilities. Several others have indicated a 
recognition of the necessity of guidelines, but as yet, do 
not possess them. Examination of the guidelines indicates, 
that although there are some similarities among the guide­
lines, a number of important items have been omitted from 
several of the guides. Illumination quality and quantity, 
reflectance values of surfaces within the laboratory, ap­
propriate floor coverings for specific laboratories and the 
thermal environment havins to do with temperature enô 
humidity control, are absent from several of the guides. 
Many of the state guidelines do not reflect current 
design concepts, because improvements in lighting, control 
of the thermal environment, surface coverings, safety and 
equipment, have been extensive in the last ten years. 
To assist its teachers in comprehensive planning of 
industrial education facilities and for evaluating plans. 
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the Georgia State Department of Education has issued 
guidelines which include the followings 1. size, shape 
and location of laboratories, 2. walls, floor and ceilings, 
3, windows and doors, 4. illumination and painting, 5, 
eqaipiaent, and 6, utilities and heating (15). 
Bateson*s study in 1953, is the most recent major 
research project that has been completed with regard to 
industrial education facility planning and evaluation. This 
study developed standards for five categories of facility 
componentst 1. illumination features, 2. heating and 
ventilating features, 3. architectural features, 4. 
electrical features, and 5. shop-planning features. The 
results of this study are reported in Modern School Shop 
Planning (27, pp. 40-4^^. This source of information is 
widely used by industrial educators, architects and facility 
planners. 
A 1970 publication of the Texas Education Agency 
titled A Guide for Planning Induscrial Facilities (39) 
draws heavily on material from the state departments of 
education of California (1969), Georgia (1967), Oregon 
(1968) and Illinois (1964). 
The Rockwell Manufacturing Company suggests the 
following list of considerations when planning: 1. safety, 
2. floor, 3. walls-ceilings, 4. dust collection, 5, color, 
6. lighting, 7. electrical, 8, gas and air, and 
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9. audio-visual aids. Rockwell feels that an in-depth 
study of their considerations, done with the needs of the 
school community in mind, will create a laboratory that would 
be planned and specified to put the educational needs and 
desires into affect (28, pp. 3, 8-10). 
The educator, who will use the facilities, must assume 
a major responsibility for planning those facilities. To 
assist the educator with this task, standards or guidelines 
will provide in=depth information so that comprehensive 
educational specifications can be written. These same 
standards or guidelines may also be utilized later for 
physical plant evaluation, in order to maintain a safe, 
sound and attractive environment. 
It must be understood that guidelines and standards 
do not replace direct involvement of the teacher in the 
planning process, but can serve as a guide for understanding 
and communication. 
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METHOD OF PROCEDURE 
A review of the literature was conducted by examining 
journals, books, unpublished and published research, and 
association standards and guidelines. 
In addition, a survey of the 50 state departments of 
public education, plus those of Puerto Rico and the Virgin 
Islands, was made to determine whether or not they possessed 
industrial education facility planning guidelines for their 
secondary schools. See Appendix A for letters to the states. 
The results of the survey are discussed on page 1. This 
effort was intended to fulfill the first objective of this 
study, that is, to review existing standards for secondary 
school industrial education facilities in order to determine 
their existence and scope. 
Population 
An advisory committee (Appendix D) was selected to 
assist wlch identifying persons and firnîs be "shed 
to evaluate the material presented in the survey instrument. 
The group identified by the advisory committee was made up 
of three professional groups. 
The first profesàioaâl group was architects. The 
selected architects were chosen because of their recognized 
accomplishments in the field of secondary school building 
design. Twenty five architects were selected as members 
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of the jury. 
The second professional group identified consisted of 
educational facility planners, hereafter called facility 
planners. The selected facility planners were chosen because 
of their knowledge of secondary school building design. Six­
teen facility planners %re selected for the jury. 
The third professional group consisted of industrial 
education teachers, chosen on the basis of their recognized 
knowledge of industrial education facility planning. Thirty 
industrial education teachers were selected for the jury. 
The three professional groups are hereafter referred to 
as the jury. 
The jury was used to fulfill the second objective of 
the study, that is, to evaluate existing standards for 
secondary school industrial education facilities by comparing 
them to current professional practices. The results of this 
evaluation contributed to the fulfillment of the third 
objective^ *^ich was tc develop currcr.t ctczdsrdc tc bs 
used to evaluate existing secondary school industrial edu­
cation facilities, to aid in planning for renovation of 
existing facilities or to aid in planning new secondary 
school industrial education facilities-
The instrument and Data Collection 
The instrument used for the data collection, was 
developed following an extensive review of the literature 
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related to the topic. Eleven major parts or divisions were 
used to structure the content of the instrument and each 
division was referred to as a part. The parts or divisions, 
showing the sources used to obtain a majority of the 
standards listed in each part followsj 
As Laboratory Space Standards; Bateson (27), Brown 
(5)* and Wisconsin Board of Vocational, Technical 
and Adult Education (43) 
B. Storage and Special Area Standards; Bateson (27), 
Brown (5), and Wisconsin Board of Vocational, 
Technical and Adult Education (43) 
C. Partition and Wall Standards; Bateson (27), Brown 
(5), and Texas Education Agency (39) 
D. Floor Covering Standards; Brown (5) 
E. Door Standards; Bateson (27), Brown (5) and 
Texas Education Agency (39) 
F. Visual Comfort Standards; Bateson (27), Brown (5), 
Kaufman (17) and Texas Education Agency (39) 
Q, Thermal Comfort Standards; Bateson (27), Brown 
(5) and Texas Education Agency (39) 
H, Exhaust Standards; Bateson (27), Brown (5), and 
Virginia Polytechnic Institute and State University 
(42) 
I, Electrical Standards; Bateson (27), Brown (5) and 
Texas Education Agency (39) 
J. Plumbing Standards; Bateson (27), Brown (5), and 
Virginia Polytechnic Institute and State University 
(42) 
K, Miscellaneous Standards; Bateson (27)* Brown (5). 
Virginia Polytechnic institute and State University 
(42) and Texas Education Agency (39) 
The completed instrument was evaluated by members of 
the industrial education faculty at lG«?a State University, 
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by several industrial education graduate students at Iowa 
State University, and by the researcher's graduate committee. 
Consideration of their comments was given, a final draft of 
the instrument was written, approved and duplicated, (See 
Appendix B,) 
A mailed instrument was used to collect the data froEi 
the jury. The first mailing was made March 30, 1971 and 
consisted of the instrument, an appropriate cover letter 
for each group and a stamped, self-addressed return en­
velope. A follow-up letter was mailed May 5, 1971 to those 
who had not responded to the initial mailing, (See Appendix 
B.) 
As the instruments were returned, the data were re­
corded for each profession, so that each professional group 
on the jury could be analyzed separately, in order to deter­
mine how each group reacted to each item, and to compare the 
responses of each group. 
Instruments were returned by 59 of the 71 jury members. 
This number represents a return of 83%. Individual group 
returns by profession vers; I. architects, 75% (18 of 25); 
2. facility planners, 88%, (14 of 16); and 3. industrial 
education teachers, 90%, (27 of 30). 
Three of the returned instruments were blank arid 
were not recorded in the findings. This fact accounts for 
the discrepancy between the number of instruments returned. 
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59, and the number of responses recorded for any single 
item, which is 56. 
In advance of the data analysis, criteria for adoption 
of the standards were established. The term "national 
consensus standard", as found in the Occupational Safety 
and Health Act of 1970, "...is defined simply as one in which 
interested parties have reached substantial agreement on its 
adoption, following the consideration of diverse views" 
(9, p. 9), After much deliberation and discussion with 
the researcher*s graduate committee and with statistical 
counsel, and after analyzing the definition of a national 
consensus standard, it was decided that in order for a 
standard to be adopted, an overall acceptance of all three 
groups of the jury must be at least 67%, provided no single 
group had an acceptance of less than 40%. The 40% minimum 
provision would allow a strongly dissenting group to in­
fluence the decision on whether or not a standard was 
adopred. it was this technique which allowed fulfillment of 
the third objective of the study which was, to develop 
current standards to be used to evaluate existing secondary 
school industrial education facilities, to aid in planning 
for renovation of existing facilities or to aid in planning 
new secondary school industrial education facilities. 
Preparation of the instrument for use consisted of 
putting the items into chart fozm, with yes, no and net 
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applicable responses to be checked for each item during an 
evaluation of an industrial education laboratory. The 
second phase in validation of the instrument consisted of 
using the instrument to evaluate three existing secondary 
school industrial education laboratories. The third phase 
consisted of an evaluation of the results of the second 
phase, in regard to mechanics and function of using the 
instrument. The overall results of the validation are 
reported in the discussion chapter, with the final instrument 
appearing in Appendix C. 
2 7  
FINDINGS 
Gener Information 
The purpose of this study was to develop standards for 
secondary school industrial education facilities. The 
secondary school industrial education facility standards 
developed are expected to help industrial educators and 
design professionals in: 1. planning new laboratories, 
2. evaluating existing laboratories, and 3. planning for 
renovation of existing laboratories. 
There may be some discrepancies between the adopted 
standards and local regulations, although the standards 
developed were not intended to conflict with local regu­
lations. If discrepancies do exist, the local school 
officials may wish to negotiate the differences with the 
regional, state or municipal authorities. 
Specific Findings by Instrument Section 
Data collected are presented in rhe following tables 
and represent the responses to each item of the instrument, 
as recorded by each professional group. Each table is 
followed by an explanation of some of the items therein. 
The following abbreviations have been used throughout 
the tables: A, architects; FP, facility planners; and IE, 
industrial educators; to facilitate understanding the data. 
Table I- Responses for Fart A. Laboratory Space Standards 
I. Minimum height of drafting and 
elcctricity/electronLcs labora­
tories to be ten (10) feet. 
«„l2:£ILlJiSSOia£.y.35 of 55_^64%1 
height olf general metals, 
arts, machino metals, 
MlnimiAKi 
graphic 
multiple activities, plastics 
technology# power technology and 
wood technology laboi-atory ceil­
ings l:o be twelve (1Î'.) feet, 
.Toî^ l^ ijce]>tjLj!a^ .45._of„^  ^
Minimiun width of each laboratory 
to be thirty t:wo (32) feet, based 
on a ! our (4) foot building module. 
Total accepting = 34 of 55 (62%) 
4. Minimum ratio of width to length 
of each laboratory to be 1*1%. 
of 55 (47%J. 
5, Méiîtimum ratio of width to length 
of each laboratory to be 1:2. 
of 53 (62%!. 
G.a, Minimum floor area In square feet 
per pupil for the drafting labor­
atory to be sixty five (65), 
JESj:â.LjâÇSmEM!l!La.Ji4 of 55 <62%X 
Accept 
FP IE 
6 6 23 
35% 50% 88% 
14 11 20 
82% 92% 77% 
9 6 19 
53% 50% 73? 
4 4 18 
24% 33% 69% 
10 5 18 
59% 42% 75% 
8 7 19 
44% 58% 76% 
Do Not Accept 
A FP IE 
11 
8 
13 8 8 
10 
No Response 
A FP IE 
10 0 
0 
0 
fO 
00 
Table 1 (Continued) 
6„b, Minimum floor area in square feet 
per pupil for Che electricity/ 
«Icictronics laboratory to be 
jseventy five (75). 
6»c. Minimum floor area in square feet 
per pupil for I:he general metals 
laboratory to be ninety (90). 
__Tsl&ll-9cceBti^lg_j._36_.of_^^ 
6 ,d ,  Minimum floor mrea in square feet 
per pupil for the graphic arts 
laboratory to be one hundred 
(100). 
6,e. MinLmum floor «ireei in square feet 
per pupil for the machine metals 
laboratory to be one hundred 
(100). 
(5.f. Minimum floor area in square feet 
per pupil for the multiple 
activities Laboratory to be one 
hundred fifteen (115). 
Accept 
FP It: 
11 8 19 
65% 67% 76% 
11 8 17 
65% 67% 68% 
11 5 15 
65% 42% 63% 
12 6 18 
71% 50% 69% 
9 5 11 
53% 42% 44% 
Do Not Accept 
A FP IE. 
8 
6 7 
8 
8 7 14 
No Response 
A FP IE 
10 1 
Table 1 (Clontlnued) 
6,g. Minimum floor area in square feet 
per pupil for the plastics 
technology laboratory to be 
ninety (90), 
of.54 {69'£X 
6oh. Minimum floor urea in square feet 
per pupil for the power tech­
nology laboratory to be one 
hundred twenty five (125). 
Total accepting:: .33 of 53 (62%) 
6«i. Minimum floor area in square feet 
per pupil for the ««od technology 
laboratory to be one hundred 
twenty f ive ( 17.5 ) „ 
..30 of ^  57&1 
Accept 
A FP IK 
13 8 16 
77% 67% 64% 
11 6 16 
73% .'50% 621 
11 6 13 
••65^ _5_51_52% 
Do Not Accept 
A FP IE 
4 4 9 
4 6 10 
6 5 12 
No ILesponse 
A FP IE 
10 1 
3 0 0 
1 1 1  
w 
o 
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Laboratory Space Standards 
The items included in the Laboratory Space Standards 
section had to do with space allocations for the various 
types of laboratories. 
ÀS evidenced by Table 1, only four items were adopted 
as standards, based on the limitation set forth for accept­
ance, The standards accepted were items,2, 6b, 6c and ôg. 
Item 1, which specified a ten foot minimum height for 
drafting and electricity/electronics laùotatorieSs receiv­
ed a 64% overall acceptance. Only 35% of the architects 
accepted the item as presented. Ten of the eleven archi­
tects who did not accept the item suggested a height range 
from eight to nine feet, with three suggesting eight feet, 
one suggesting eight feet six inches and six suggesting nine 
feet. The facility planners were not as clearly defined in 
their responses. There were five different responses from 
the six who did not accept the item. 
Item 3. which specified a vidth cf sach labor­
atory to be 32 feet, received a 62% overall acceptance. 
Although 21 jury members responded do not accept, few of 
their responses were the same. There were 16 differing 
remarks noted from this group. 
item 4, which specified the minimum width to length 
ratio of each laboratory to be 1:1%, received a 47% overall 
acceptance. Eleven of the 29 who did not accept the item 
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suggested the ratio be changed to 1:1. No commonality in 
the balance of the dissenting remarks was apparent. 
Item 5, which specified a maximum ratio of width to 
length of each laboratory to be 1:2, received a 62% overall 
acceptance. Four of the 20 who did not accept suggested 
that no maximum ratio is needed. Ho commonality in the 
balance of the dissenting remarks was apparent. 
Item 6a, which specified a minimum floor area for a 
drafting laboratory to be 65 square feet per pupil, received 
a 62% overall acceptance. Five of the dissenting group 
suggested 40 square feet, one suggested 45 square feet and 
six suggested 50 square feet be substituted for the stated 
65 square feet. No commonality in the balance of the 
dissenting remarks was apparent. 
Item 6d, which specified a minimum floor area for the 
graphic arts laboratory to be 100 square feet per pupil, re­
ceived a 58% overall acceptance. Seven of the 22 who did 
not accept the irem suggested 9Q cquars fast, three suggest­
ed 75 square feet and one each suggested 40. 60. 30. 120 
and 200 square feet. 
Item 6e, which specified a minimum floor area for the 
machine metals laboratory to be 100 square feet per pupil, 
received a 65% overall acceptance. Four who responded do 
not accept, suggested 90 square feet, three suggested 120 
square feet and one each suggested 80, ISO and 200 square 
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feet. No commonality in the remaining nine dissenting 
remarks was apparent. 
Item 6f, which specified a minimum floor area for the 
multiple activities laboratory to be 115 square feet per 
pupil, received a 46% overall acceptance. Eight of those 
who did not accept suggested 100 square feet, four suggest­
ed 120 square feet and three suggested 90 square-feet^ There 
were no other commonalities in the dissenting remarks. 
Item 6h. which specified a minimum floor area for the 
power technology laboratory to be 125 square feet, received 
a 62% overall acceptance. Ten of the 20 who did not accept 
this item offered suggestions ranging from 90 to 200 square 
feet. The breakdown is as follows: two suggested 90 square 
feet, three suggested 100 square feet, one suggested 110 
square feet, two suggested 120 square feet and one suggested 
200 square feet. There was no consistency in the ten 
remaining "-senting remarks. 
Î t 4 e  ^4 ^  4 » ^  ^4 5 «**. f 1 ^  ^ — 
'—" — - . y ** « —  ^— « —» ^ «V A * & Xm ak CA t jL W L 
wood technology laboratory to be 125 square feet, received 
a 57% overall acceptance. Seven of the 23 who did not accept 
this item suggested 100 square feet and three suggested 110 
square feet. Six other responses ranged from 50 to 200 
square feet, while the others offered no number change. 
It appears a great variety of opinion exists concern­
ing space allocations for specific laboratory designs. 
Table 2. R.©si)ona»s l'or ]?.art B. Storatte and Special Aire a Standards 
l.a, Laboratory sl:c»rag<! a 
provided lr(mi«cliat<!Ly 
th'£! drafting l.nboi'iat 
•i-5% of the laborator 
._JpJâi-iîcc(sjgLy:!LB_.2lJ 
rea is to be 
adjacent to 
ory, to equal 
y floor area. 
9 of 53 (74%) 
l.b. Laboratory storage a 
provided immediately 
th<3i electricity/e].<5c 
oroitory^ to equal -ihI 
laboratory floor ere 
Total accepting a; 4 
I.e. Laboratory storage a 
provided immediate )Ly 
the general nietals 1 
to equal +15% of the 
floor area. 
ïi3t^ACC€r^;in&jS__4 
l„d. Laboratory storage .a 
provided inanediata ].y 
the graphic arts laboratory, to 
equal +15% of the laboratory 
ifloor area. 
Total accepting ;a 4<!5 of 53 (87%) 
rea is to be 
adjacent to 
Cronies lab-
5% of the 
a. 
3 of 53 (81%) 
rea is to be 
adjacent to 
aboratory, 
laboratory 
i of 53 (77%). 
rea is to be 
adjacent to 
Accept 
A FP IE 
12 8 19 
75% 67% 76% 
12 8 23 
2^ _67%_JL2]Ll__ 
13 9 19 
81% 75% 76% 
12 9 25 
75% 75% 100% 
Do Not Accept 
A FP IE 
4 4 
4 4 
3 3 
4 3 0 
No Response 
A FP IE 
0 
Table 2 (Continued) 
Accept 
A FP IIS 
I.e. Laboratory storage area ia to be 
provided Inumdlately adjacent to 
the jnachlne mo ta la laboratory, 
equal to +15% of the laboratory 
floor area. 
Tot&l_g^ 2^ n&j: 
l.f. Laboratory storage area is to be 
provided immediately adjacent to 
th€i multiple activities labora» 
tory, equal to +15%, of the 
laboratory floor area. 
___JSlC|lL.#ccei)tL(ig^ _31jg^ _^^  
I. g. laboratory storage* area is to be 
provided immediately adjacent to 
the plastics technology labora» 
tory„ equal to +10% of the 
laboratory floor area. 
l.h. laboratory Btov;agci area Is to be 
provided immediateLy adjacent to 
the ïK>wor technoloiçy laboratory, 
equal to +1.5% of the laboratory 
floor area. 
Toteil accepting » 38 of 53 (72%) 
12 9 19 
75% 75% 79% 
12 9 16 
75% 75% 62% 
12 9 18 
75% 75% 72% 
11 7 20 
69% 58% 80% 
Do Not Accept 
A FP" IE 
4 3 5 
4 3 9 
No Response 
A FP IE 
2 0 2 
2 0 1 
Table 2 (Continued) 
I.i. 
2 .  
4. 
6. 
Laboratory storaga area is Co be 
provided immédiataly adjacent to 
the wood technology laboratory, 
equal to +25% of Che laboratory 
floor area. 
A display area is provided for each 
laboratory, that is lighted, 
lockabl© and near tlie laboratory» 
Total accepting 44 of 56 (79%) 
3. Instructor's office located near 
laboratory entrance,, 
Instructor's laboratory is readily 
visible from hi si of lice, 
T(^ aI^ jicc<^ .n&j:LJkl_2L_56^  ^
5. Instructor's office contains a 
minimum of one hundxed (100) square 
feet of flooi* space. 
Total accepting =•• 40 of 56 (71%) 
A finishing room is provided, 
adjacent to the "woocl technology 
laboratory, but with access from 
the zest of t:he facility. 
Total Rccept'.iiTK a 50 of 56 (89%) 
Accept 
A FP IE 
11 
13 
15 
Do Not Accept No Response 
A FP IE A FP IE 
21 
84% 
5 4 4 2 11 
0 0 0 23 
88% 
5 4 3 
20 
77% 
6 2 6 0 10 
22 
85% 
5 2 4 0 0 0 
16 
62% 
3 3 10 0 0 0 
23 
88% 
12 3 0 0 0 
Tabla 2 (Continued) 
7. The finishing room has minimum of 
two hundred (200) square feet of 
area. 
8. A drying room is adjacent to the 
finishing room. 
Total acceptine » 51 of 56 (91% 
9. The drying room has a minimum of 
one hundred fifty (l!>0) square 
feet of area. 
Toicaljicce]octii^ _ JjL^ lLSâ^  
10. A planning centor is provided for 
each laboratory and lis adjacent to 
that ILaboraf.oryo 
TolcaJ^ cc;ej3tin^ _^  
11. The planning center area is 5% of 
the total laboratory area. 
12. A clasisroom is provided for each 
ttfo (Î!) laboratories,, excluding 
drafting. 
A FP IE_ 
14 8 20 
82% 67% 77% 
18 11 22 
92% 85% 
14 7 15 
82%_ 58% 581J 
9 7 18 
50% 58% 72% 
10 8 14 
59% 67% 56% 
8 4 17 
50% 36% 65% 
Do Not Accept 
A FP IE 
3 4 6 
0 14 
3 5 11 
9 5 7 
7 4 11 
8 7 9 
No Response 
A FP IE 
10 0 
0 0 0 
10 0 
0 0 1 
10 1 
2 10 
Table ?. (Continued) 
13. 
14. 
15. 
Th« classroom sir.e is planned using 
tWEsnty five (25) square feet per 
student to determine the gross area. 
Total accepting 43 of 52 (83%) 
Each laboratory and classroom has a 
ralnimimtt of forty (40) square feet 
of chalkboard convenLemtly located. 
Total accepting:: 45 of 54 (83%) 
Edch laboratory and classroom has a 
minimum of thirty (30) square feet 
of tackboard conveniently located. 
Toteil accepting == 45 of 54 (83%) 
Accept 
A FP IE: 
15 8 22 
94% 67% 85% 
13 8 24 
81% 67% 92% 
Not Accent No Response 
FP IE A FP IE 
2 2 2 0 2 
4 4 2 0 0 
4 2 2 0 0 
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Storage and Special Areas Standards 
The items included in the Storage and Special Areas 
Standards were concerned with spaces that are auxiliary 
to the laboratories. 
As evidenced by Table 2, 19 of the 23 items were 
adopted as standards based on the limitations set forth 
for acceptance. The four items that were not accepted 
are 9, 10, 11 and 12, 
Item la, which specified a 5% storage area factor 
for the drafting laboratory received a 74% overall 
acceptance. Five of the 14 who did not accept the item 
suggested 10% as the factor to be specified- There was 
no commonality apparent among the other nine respondents 
who did not accept item la. 
Item Ig, which specified a 10% storage area factor 
for the plastics technology laboratory, received a 74% 
overall acceptance. Eight of the 14 who did not accept 
the item suggested 15% as the factor to specify. There 
was no commonality apparent among the remaining negative 
responses = 
Item 5, which specified a minimum of 100 square 
feet for an instructor's office, received a 71% overall 
acceptance; Ten of the 16 who did net accept ths item 
were industrial educators. Seven of these men suggested 
a minimum area of from 75 to 200 square feet for the 
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instructor's office* three of them suggesting figures 
less than 100, four of them suggesting figures greater 
than 100. 
Item 9, which specified a drying room with a minimum 
of 150 square feet of floor area, received a 65% overall 
acceptance. Although the architects approved the item by 
an 82% acceptance, the facility planners and the industrial 
educators responded identically with 58% acceptances. Some 
of the reasons given for rejecting the item were: too 
small, this space is included elsewhere, this space is 
part of the finishing area and insufficient information 
is given in this standard. 
Item 10, which specified a planning center for each 
laboratory and that it be located adjacent to that 
laboratory, received a 62% overall acceptance. Four of 
the 21 respondents who did not accept the item suggested 
the planning center be inside the laboratory rather than 
adjacent to it. Four others sugees€ed a shared planning 
center to be used by two or more laboratories. The 
shared planning center is to be located near the labor­
atories involved. No commonality in the balance of the 
dissenting remarks was apparent. 
Item 11, which specified a floor area for the 
planning center as 5% of the laboratory area, received 
a 59% overall acceptance. Seven of the 22 respondents 
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who did not accept the item suggested a factor of 10% 
be used to size the planning center. Five others who did 
not accept the item did not specify any changes. No 
commonality in the balance of the dissenting remarks 
was apparent. 
Item 12, which specified a classroom be provided 
for each two laboratories, received a 55% overall accept­
ance. Six of the nine industrial educators who responded 
do not accept suggested a classroom for each laboratory. 
Two respondents who responded do not accept suggested a 
classroom for each three laboratories, two respondents 
suggested a classroom for each four laboratories and one 
respondent suggested a classroom for each five labora­
tories. Three other respondents who did not accept the 
item did not suggest changes. 
In regard to item B14, one respondent felt that 
no chalkboards were necessary; one or two overhead 
projectors and screens would suffice, in his opinion. 
Table 3^ Responses for Pflii-t: Partition and Wall Standards 
2. 
3. 
4. 
7, 
If windows are used, window sill 
height is at Itîaiït fil'by four (54) 
inches from the floor, 
? ô E . ( 5 8 %  1  
Window s ills aire of s hoped design. 
Wainscoting height is to be 
seventy two (72) incheus. 
To till accepting; = !)5 of 54 (65%) 
Waijiscctting surfaces to be stain 
resistant, easily deemed and 
acousticall)!' treated, 
Totsil accepting; = 34 of 54 (6^%) 
5. Walls above wainscotira to be 
acoustically treaited. 
6, Glass panels, v^en used, are made 
of safety plate glass. 
Tot,il accepting - 40 of 55 (73%) 
Interior walls and partitions are 
non-load bearing, 
Tot<3;l accept;ing_g_.4iL of 55_^8^, 
Accept 
FP IE 
Do Not Accept 
7 6 19 
41% 50% 73% 
13 8 23 
87% 50% 92% 
8 10 17 
47% 83% 66% 
6 5 23 
35% 42% 92% 
9 8 25 
53% 67% 96% 
7 9 24 
41% 75% 92% 
14 7 25 
82% 58% 96% 
A FP IE 
10 
11 
8 
10 
8 
No Response 
A FP IE 
10 0 
0 
0 
0 0 
0 
0 0 
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Partitions and Wall Standards 
The items included in the Partitions and Wall Standards 
section involved the vertical surfaces used to define space. 
As evidenced by Table 3, four of the seven items were 
adopted as standards based on the limitations set forth for 
acceptance. The items adopted were numbers 2, 5, 6 and 7, 
Item 1, which specified that the window sill height is 
at least 54 inches from the floor, if windows are used, re­
ceived a 58% overall acceptance. Three others suggested 
a 48 inch height, one a 72 inch height, one an 84 inch 
height, one an 86 inch height and two suggested the height 
be variable. There were no commonalities detected among the 
remaining ten respondents who did not accept the item. 
Item 3, which specified the wainscoting height to be 72 
inches, received a 65% overall acceptance. Of the nineteen 
negative respondents, three recommended 48 inches, two a 60 
inch height, and one each heights of 42, 54 and 84 inches. 
The responses ranged from no wainscoting to full height. 
Item 4, which specified wainscoting surfaces be stain 
resistant, easily cleaned and acoustically treated, received 
a 76% overall acceptance, WLiile 92% of the industrial educa 
tors accepted the itsrs. only 35% of the architects and 42% c 
the facility planners accepted it. Seven of the 11 dissenti 
architects and three of the seven dissenting planners sug­
gested removing the phrase "and acoustically treated". 
Table 4, Response:; for Peart D. Floor Covering Standards 
1. Floor covering; in the drafting and 
electK icity/electronics labora­
tories is vinyl, vinyl asbestos, 
c<irpet: or viood. 
Total accepting - 46 of 55 (84%) 
Accept Do Not Accept No Response 
A FP US A FP IE A FP IE 
13 10 23 
77% 83% 88% 
4 2 3 10 0 
2, Floor covering; in the general 
metal», graphic arts, machine 
metal«, multiple activities, 
plastics technology, power tech­
nology and wood technology labora­
tories) iiî hardened, aoaled and 
colored concrete. 
Total acceotin^ = 30 of 54 (56%) 
10 5 15 
59% 45% 58% 
7 6 11 
3 3 5 
2 10 
1 1 0  
3, Foundry or hot metals area floor 
to be o)>0n steel gratei over sand. 
Total accepting « 43 of 53 (80%) 
14 9 20 
82% 75% 80% 
1 1 1  
4, Work areas around machines to be 
non»skid surfaces» 
jrotal accejQ tinis^ « Ji2 , of ,55 C95%i_ 
15 11 26 
88% 92% 100% 
10 0 
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Floor Covering Standards 
The items included in the Floor Covering Standards 
related to the finished floor surfaces of the various 
laboratories. 
As evidenced by Table 4, items 1, 3 and 4 were 
adopted as standards based on the limitation set forth 
for acceptance. 
Item 2, which specified hardened, sealed and 
colored concrete for the general metals, graphic arts, 
machine metals, multiple activities, plastics technology, 
power technology and wood technology laboratories, 
received a 56% overall acceptance. Four of the seven 
dissenting architects suggested omitting the term 
"colored" in reference to the concrete, as did three of 
the six dissenting facility planners. Five of the eleven 
dissenting industrial educators suggested wood be used 
in some of the laboratory areas. Others suggested 
vinyl asbestos, monolithic plastic and vinyl be used in 
Table 5, Responses for Part E. Door Standards 
1. 
2. 
3. 
4. 
6, 
Each Laboratory l.s to have at 
least two means of egress. 
All. door glazing is to be of 
shatterproof ,gl.ai3s o:c plastic 
sheet material. 
!^.ËIiLJâC£êBËlîa.8^ ,-ftg of .55 <87'j^  
Student hall entrances to labora­
tories to have doublo doors, solid 
core with panic hardware. 
TojC«i_aSSâ2tiî%&J!L JàL.oLlLSè^ Ssl. 
Laboratory and classroom entrance 
doors to open toward hallways. 
J^ JCSii^ ftccejgtyijL^ :.. 
Alcoves are uised to keep open class* 
room and laboratory doors from 
projecting into hallways. 
^,,Toii:jiJLjlcce]et;Ln.&^„^7 of 54 (87%1 
AfJXiliLary room doors to be solid 
core. 
___ToJca]^cca2t:Ui^_»_47 of._52_i86%l 
Accept 
FP IE 
14 
82% 
11 
92% 
24 
92% 
13 10 25 
77% 83% 96% 
5 
29% 
8 
67% 
23 
88% 
16 
94% 
9 
75% 
24 
±11L 
14 7 26 
88% 58% 100% 
13 
77% 
9 
75% 
25 
96% 
Do Not Accent 
A FP IE 
3 12 
4 2 
12 4 
1 3 
2 5 
4 3 
0 
No Response 
A FP IE 
10 0 
10 0 
10 0 
1 1 0  
2 0 0 
10 0 
Table 5 (Continued) 
7» Atutiliary room door a to open toward 
laboratory or hallway* 
Total acceptinR « 48 of 55 (87%) 
Accept Do Not Accept No Response 
A FP IE A FP IE A FP IE 
15 10 23 
88% 83% 88% 
2 2 3 10 0 
8, Outside exit doors to be steel with 
panic hardware. 
Total acceptinK at 49 of 55 (89%) 
12 11 26 
71% 92% 100% 
5 10 10 0 
9. Laboratories requiring service de­
liveries fjcom outsido should have 
one (1) overhaad door opening to a 
loading area, said door to be 
electrically operated and be of a 
minimi.tni size of fen (10) feet wide 
by twelve (12) f<set high. 
Total ncceotiuR œ 25 of 55 (45%) 
4 3 18 
24% 2.5% 69% 
13 9 8 10 0 
10. All sicudent traflric duora should be 
at least thirty six (36) inches 
wide by six (i3) feet eight (8) 
incheu high. 
_ -ToiÇiiil qccaRtin&_«_49 of 54 &91%1_ 
15 10 24 
88% 83% 96% 
2 2 1 10 1 
48 
Door Standards 
The items included in the Door Standards section were 
those involved with door and hardware selection for the 
various laboratories and auxiliary areas. 
As evidenced by Table 5, eight of the ten items were 
adopted as standards. The two items not adopted were 3 and 9, 
Item 3, which specified student hall entrances to lab­
oratories to have double solid core doors, with panic 
hardware, received a 65% overall acceptance. Five architects 
accepted the item while 12 did not. The comments made by 
those architects were many and varied. Two asked why double 
doors were necessary, one suggested double doors only if 
needed for moving equipment, one suggested single doors, 
and one suggested solid core with exit type locks. 
Item 9, which specified an electrically operated over­
head door of minimum size 10 feet wide by 12 feet high in 
laboratories requiring service deliveries, received a 45% 
overall acceptance. Five of tne re?pordents vho did net: 
cept suggested sizing the door according to the program 
requirement; nine suggested changing the minimum size ranging 
from eight feet by eight feet, to 14 feet by 12 feet; four 
suggested a pair of walk doors be substituted for an overhead 
door. Five of the respondents who did not accept, questioned 
the use of electric operators, three suggested omission of 
of the electric operator and two suggested making it optional. 
Table 6 
2. 
Responses for Part F. Visual Comfort Standards 
Accept 
When used, window araa does not 
exceed ten (10) percent of the 
laboratory floor areeio 
of 50 (66^Q. 
All windows used are of a 
glare-reducing material. 
Natural light controls are provided 
if windows are u:»ed, 
j£» CiLL-aceej^ i'liS^.! J30_oi^_i24^ 
4. 
5. 
6, a, 
Artificial light source is 
f^Ator ascent, 
ot, 54 {l&%^ 
General lighting system is semi-
direct or indirect, glare and 
shfidow-frae. 
Light-reflection ranges for 
ceilings, 80-90%. 
6.b. Light-reflection ranges for 
walls, 50-70%. 
Total acceptings* 40 of 45 (89%) 
FP IE: 
8 8 17 
53% 80% 68% 
13 7 21 
15 10 25 
88% 100% 96% 
12 7 22 
71% 64% 85% 
13 10 24 
77% 91% 92% 
9 
69% 
10 20 
91% 95% 
11 10 19 
85% 91% 90% 
Do Not accept 
A PP. IE 
7 2 8 
0 
No Response 
A FP IE 
3 2 1 
5 
2 0 
2 0 
1 0 
1 0 
1 5 
1 5 
Table 6 (Continued) 
6,c, 
6.d, 
6 . 8 ,  
6 .  f ,  
6. g. 
6. h. 
6 .1 .  
Li^ht-reflection irajiges for 
floors, 20=30%, 
of 45 (89%), 
Light-reflection ranges for 
wal;nHcoting, 30-50%, 
L'IL-§£Ê®B£i>!i£«=£.38 of 42_i84%l 
Light-reflection ranges for 
work tops, 30«50%. 
Total accepting « 37 of 45 (82%) 
Liglit-roflection ranges for 
furniture aiad «quijînvent, 30-50%. 
Total accepting « 38 of 45 (84%) 
Liglit-reflection ranges for 
chalkboards, 15-25%. 
,,Ioj£iLLJi££ê:g£.y?^.-r:3Q of 
Light-reflection ranges for 
tackboards, 30.»50%,, 
.36 of_45_lâ^ll. 
Light-reflection ranges for 
trim, 30"50%. 
of 45 <84%) 
Accept 
FF IE 
11 10 19 
85% 91% 90% 
9 10 19 
69% 91% 90% 
9 10 18 
69% 91% 86% 
10 10 18 
77% 91% 86% 
10 10 20 
77% 91% 95% 
8 10 18 
57% 91% 86% 
9 10 19 
69% 91% 90% 
Do Not Accept 
A FP IE 
2 12 
4 12 
1 3 
1 3 
1 1 
1 3 
1 2 
No Response 
A FP IE 
5 15 
5 15 
1 5 
1 5 
1 5 
1 5 
1 5 
Table 6 (Continued) 
7„a. Illumination love Is; at normal 
\«>rk heights in thei drafting 
laboratories to be 200 foot-
candles. 
T<>a|l^cce]ltin£^£,34 of 50 (68%) 
7 „b. Illuiflination levels at normal 
vrorlc heights in the electricity/ 
electronics laboratories to be 
200 Ifootcandleia, 
of 50 (64%1 
7. C .  Illumination levels at normal 
vrark heights in the general 
metals laboratories to be 150 
footoandles. 
Total accepting st 32 of 49 (65%) 
7,d, inclination levels at normal 
work heights in tho graphic 
art IS laboratories to be 200 
footcandles, 
..lSLÊiLLjlÊ£âE£y:i&-JL J3 of 50 ,.(66"^ 
7.e. Illumination level,; at normal 
worlc heights in tho machine 
metals laboratorieis to be 200 
foo tcandles, x 
K£i2:i£-=L.34 of JO_i^%l 
Accept 
FP IE 
10 4 20 
63% 33% 91 
8 4 20 
50% 33% 91% 
11 4 17 
73% 33% 77% 
10 4 19 
63% 33% 86 
10 4 20 
63% 33% 91% 
Do Not Accept 
A FP IE 
No Response 
A FP IE 
6 8 
8 8 
4 8 
6 8 
6 8 
5 
0 
0 
Table 6 (Continued) 
7,f. Illumination levelîi at normal 
work heights in the» multiple 
activities laboratories to be 
200 footcandles. 
Total Éieceotine a 30 of 49 (61%) 
-.TT.i. ' 1. 
7„g. Illumination levels at normal 
work heights in the plastics 
technology laboratories to be 
150 footcandles. 
Ï(!t<^acçe2tj.!]j&_:=__33 of_50 (66%) 
7.h. Illumination levels; at normal 
work heights in thei power 
technology laboratories to be 
150 footcandle». 
(64%), 
7.i. Illumination levels at normal 
vrark heights in the wood 
teclmology laboratories to be 
150 l:ootcandle«. 
Total accepting « 31 of 50 (62%) 
8.a.(1). Illumination levels in the 
general aamembly area to be 
150 footcandles« 
49 (53%j_ 
Accept 
A FP IK 
7 4 19 
47% 33% 86% 
11 4 18 
69% 33% 82% 
11 4 17 
69% 33% 77% 
10 4 17 
63% 33% 77% 
5 3 18 
31% 25% 86% 
Do Not Accept 
A FP IE 
8 8 3 
5 8 4 
5 8 5 
6 8 5 
11 9 3 
No Response 
A FP IE 
3 0 4 
2 0 4 
2 0 4 
2 0 4 
2 0 5 
Table 6 (Continued) 
8.a.(2), Illumination levels in the 
fine asisembly areas to be 
500 footcandle8, 
l<;ital^iii^tEt^.ng_.ai_32 of_^ <70%) 
8.a,(3). Illwnination levels in the 
extra fine assembly areas to 
be 1000 footer rid les. 
Total accepting a 31 of 46 (67%) 
8.b. Illumination levelîi in the 
finishing areas to be 150 
footcandles, 
of__50 (70%). 
8„c.(l). Illumination lesvels in the 
highly difficult inspection 
areas to be 200 footcandles. 
Total accepting « 32 of 50 (67%) 
8,c.(2). Illumination levels in the 
very difficult inspection 
areas to be 500 footcandles. 
of 47 
8„c.(3). Illumination levels in the 
most difficult inspection 
areas to be 1000 foot­
candles . 
Total accepting ••= 29 of 47 (62%) 
Accept 
A FP JLE 
7 5 20 
54% 45% 91% 
7 5 • 19 
54% 45% 86% 
13 6 16 
81% 50% 73% 
9 5 18 
60% 42% 86% 
7 4 18 
47% 36% 86% 
7 4 18 
47% 36% 86% 
Do Not Accept 
A FI' IE 
6 6 2 
6 6 3 
8 
8 
No Response 
A FP IE 
5 14 
0 
Table 6 (Continued) 
B svaMECWM «XW n 
8,d,(l), Illumination levels in the 
project storage area of the 
storage! and locker rooms to 
be 50 footcandles. 
50 (66%) 
8.d.(2). Illumination levels in the 
materials storage area of the 
storage and locker rooms to 
be 30 footcandl.es. 
Total acccipting a 38 of 50 (76%) 
8.d.(3). Illumination levels in the 
equipment storfige area of the 
storage and locker rooms to 
be 30 footcandles. 
of 50 (74%) 
8.d.(4). Illumination levels in the 
locker room to be 30 foot-
candles. 
-„„^qtal^acceyBt.ln^./iO^ 
8„d.(5), Illumination levels in the 
toilets and lavatory area 
to be 30 footcflindles, 
--„X«£iI-SfCce£t iii£^= .39jof_51j[762^ 
Accept 
FP IE 
9 6 18 
56% 50% 82% 
13 8 17 
81% 67% 77% 
13 8 16 
81% 67% 73% 
14 7 19 
88% 58% 83% 
13 7 19 
81% 58% 83% 
Do Not Accept 
A FP IE 
4 
No Response 
A FP IE 
2 0 4 
0 4 
0 4 
0 3 
0 3 
Table 6 (Continued) 
8„e.(l). Illumination levels in the 
fine bench and machine work, 
fine automatic machines, 
medium grinding;, fine buffing 
and polishing eireas to be 
.'500 footcandles „ 
of 47 {ei%}_ 
8,3,(2). Illumination levels in the 
extra fine bench and machine 
work, grinding, fine work 
ureas to be 1000 footcandles, 
of ,47 (62^ 
9. No brightness ratio io to exceed 
1:9. 
,,,j£l£ilL,a<i£Q&£jjaS-iL,37bof _42_i883^ 
10. High visibility colora to be used 
on control leveri; and switch boxes, 
with black for starting buttons 
and rod for stop buttons. 
Total accepting a« 44 of 48 (92%) 
Accept 
FP IE 
6 4 19 
40% 36% 90% 
6 5 18 
40% 45% 86% 
10 7 20 
83% 78% 95% 
14 9 21 
88% 90% 96? 
Do Not Accept 
A FP IE 
7 2 
6 3 
2 1 
1 1 
No Response 
A FP IE 
1 5 
1 5 
3 5 
2 4 
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Visual Confort Standards 
The items included in the Visual Comfort Standards 
are natural light and its control, reflectance values of 
surfaces and illumination levels. 
As evidenced by Table 6, 23 of the 39 items in the 
section were adopted as standards based on the limitations 
set forth for acceptance. 
Item 1, which specified window area not to exceed 
10% of the laboratory floor area^ received a 66% overall 
acceptance. Six of the architects who did not accept 
this item felt that 10% is inappropriate, two mentioned 
other percentages and the others feel the area will vary. 
One architect said this item would be a function of 
local environmental conditions. Industrial educators 
who did not accept the item, stated similar feelings, 
with one industrial educator not recommending windows 
at all. 
specified c flucrsscsnt light souifee, 
received a 76% overall acceptance. Although this itss 
was adopted as a standard, ten of the 13 who did not 
accept the item indicated other types of lighting would 
be acceptable, mercury vapor, incandescent, etc., 
depending on the local situation, 
item 7, which specified illumination levels for 
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nine types of laboratories, was not adopted as evidenced 
by Table 6, Most of the dissenting respondents indicated 
reduced illumination levels would be acceptable. The 
dissenting architects and facility planners who suggested 
changes indicated no light level should be higher than 
150 footcandles in any laboratory, with a lighting level 
of 100 footcandles being mentioned most frequently. 
Industrial educators who dissented indicated 
lighting levels no higher than 150 footcandles except 
in the general metals laboratory where three suggested 
200 footcandles, in the power technology laboratory 
where one suggested 200 footcandles, in the plastics 
technology laboratory where one suggested 200 footcandles, 
and in the wood technology laboratory where one suggested 
200 footcandles. 
Item 8a, which specified illumination levels for 
assembly areas, was sub-divided into three components. 
Component 8a(l), vhlch spscificd an illusiination level 
of 150 footcandles in general assembly areas, was not 
adopted as a standard. However, components 8a(2) and 
8a(3) were adopted* 
On the topic of illumination levels in assembly 
areas, the architects who did not accept the item 
suggested levels of 20 to 100 footcandles in general 
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assembly areas, 150 to 300 footcandles in fine assembly 
areas, and 200 to 500 footcandles in extra fine assembly 
areas. Of the facility planners who did not accept the 
illumination levels, four indicated lower levels would 
be acceptable, 100 footcandles being the only level 
mentioned. Industrial educators generally accepted 
these items. 
The findings relating to the illumination levels 
in the inspection area were similar to those of the 
assembly areas. Items 8c(2) and 8c(3) were not adopted 
as standards. Although industrial educators accepted 
all three components of item 8c, the three negative 
responses by industrial educators did indicate lower 
levels would be acceptable for both items that were not 
adopted. Fifty three percent of the architects reflected 
similar opinions with seven indicating lower levels for 
very difficult inspection areas and seven indicating 
lower levels for most difficult inspection areas, with 
no suggestions over 500 footcandles. Four facility 
planners who did not accept items oc(2) and Sc(3) also 
indicated lower levels would be acceptable. Sixty four 
percent of the facility planners did not accept items 
8c(2) and 8c(3), 
Item 8d(l), which specified an illumination level 
of 50 footcandles in the project storage area, was not 
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adopted as a standard. Items 8d(2), 8d(3), 8d(4) and 
8d(5) were adopted as standards as evidenced by Table 
6, Of the seven architects who did not accept item 
8d(l), three suggested levels lower than specified, 
while one suggested a higher level, 70 footcandles. 
Although six facility planners did not accept the 
item, only one suggested a change in level to 30 
footcandles. 
Items 8e(l) and 8e(2) were not adtoped as standard 
Of the nine architects who did not accept 8e(l) and 
8e(2), seven suggested levels less than the levels 
specified. The dissenting facility planners generally 
followed the architects' responses, however, only one 
suggested a specific level for the two items, and that 
was 200 footcandles. 
Items 9 and 10 were apparently non-controversial 
and were adopted as standards, as evidenced by Table 
Table 7. Responses; for Part G. Thermal Comfort Standards 
1. 
2 .  
4. 
Î). 
(). 
Tl-ie minimum air moveiï€int for a 
l«ibor«tory is to be forty (40) cfm. 
of 49 <78%% 
Air volocity is to be twenty five 
(25) i:o forty (40) lineal feet per 
minute, 
Total aceeEi^n&^_40 of 47 
3, Relative humidity rang;e to be 
30-60%. 
Jfol: a niL^. 
Ye«r «round room temperatures to 
range from 70°F. Co 75i®F,, when 
facilities are in use. 
__.Tol:aLjâSceEtinjS_j= 
Each apace is to have its own 
thermostat. 
___J^:aLacc^tin|g_=_ !LLof_52_^)^l 
Quick recovery heating; units are 
placed in areas where large volumes 
of cold air may enter during cold 
weather. 
jÇol:aLJISC®£.UlllLJL-50 of 52 <96%1 
jAccegt, 
A FP IE: 
8 9 21 
53% 82% 91% 
10 8 22 
72% 73% 100% 
14 11 21 
88% 100% 90% 
13 7 16 
77% 64% 67% 
16 12 23 
94% 100% 100% 
15 11 24 
88% 100% 100% 
Do Not Accept 
A FP I£ 
2 
0 
0 
8 
0 0 
0 0 
No Response 
A FP IE 
3 13 
1 4 
1 2 
1 2 
0 3 
1 1 2  
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Thermal Comfort Standards 
The items included in the Thermal Comfort Standards 
were those which are related to air movement, temperature 
and humidity control. 
As evidenced by Table 7, all six items were adopted 
as standards based on the limitations set forth for 
acceptance. 
Although item 1 was adopted as a standard, there 
is evidence to indicate the current unit of measure of 
air movement is being questioned. Four architects 
suggested minimum air movement be expressed in "air 
changes" rather than in cubic feet per minute, as the 
standard suggests. 
Item 4, which specified year around room temperatures 
to be between 70°?. and 75°?,, received a 69% overall 
acceptance. Thirteen of the 16 who did not accept, 
suggested temperature ranges of four to seven degrees, 
vith 65"F« the loweac teniperarure suggested and 75oF, 
r»o r> A crVio o 
Table 8. Response» for P<irt H. Exhausi: Standards 
1. All units In which combustion 
occur» are connected to outside 
vents or exhausts,. 
2 
J. a. 
All outside vent SI or exhausts 
are fi.lterod to renvov(5 solid 
contaminants. 
To!çal_acsei)^&_=.53 <92/^ 
Exhsiust ays terns to be Included 
In finishing; rooms (fumes and 
overspray). 
3.b. 
3. C .  
Exhaiust oystems to be Included 
in the drying room«i (fumes). 
Exh(3;ust uystems to be Included 
in the print: room oM drafting 
laboiretory (fumes). 
3.d. Exhaiust ayst:ems to be Included 
in IS older In;; and chemical portion 
of electricity/®lectronlcs 
laboratory (fumes). 
Total accept In y. = !)3 of 54 (98%) 
Accept 
FP 
17 12 23 
100% 100% 96% 
12 12 
17 12 25 
100% 100% io(yx, 
17 12 1 
100% 100% 100% 
17 12 24 
100% 100% 100% 
16 12 25 
94% 100% 100% 
No Response Do Not Accept 
A FP IE 
Table 8 (Continued) 
3,6, f^xhaust: systems to be Included 
in certain .areas of general 
metals laboratory (fumes from 
plating, welding, (Stc. ) 
Toteil accepting » 52 of 54 (96%) 
;3.f. Exh<mst systeinn to be included 
in chemical section of graphic 
art» laboratory (fumes), 
_52 of .54 J96^ 
3.g. 
3.h. 
3.i. 
Exhaust systems to be included in 
machine metals laboratory (fumes 
and grinding particles), 
J2 of J±J9^/ol 
Exhaust Byslrems to toe included in 
multiple actrivitieiJ laboratory 
(fujnias, dust and chips). 
Exhaust Bystems to be included 
in plastics technol.ogy laboratory 
(fumes and dust). 
...To 1:al^cicei)tjUi.8u^„ 54 of.54 (lOOjQ. 
j.J, Exhaust, systems to be included 
in power techno log)' laboratory 
(fumes), 
J)3 of 
Accept 
FP IE 
15 12 25 
88% 100% 100% 
15 12 25 
88% 100% 100% 
15 12 25 
88% 100% 100% 
16 11 26 
94% 100% 100% 
17 11 26 
100% 100% 100% 
15 12 26 
88% 100% 100% 
Do Not Accent 
A FP IE 
2 0 0 
2 0 0 
2 0 
I 0 0 
0 0 0 
2 0 0 
No Response 
A FP IE 
10 1 
0 1 
0 1 
1 0 
I 0 
0 0 
Table 8 (Continued) 
3.k. lîxhaust system» to be included 
in wood technology laboratory 
(fuiraes, dust and chips), 
._.:To]^U_accei)tL(ig_«_53_of(96.11, 
4. 
5. 
Exhaust system power units to be 
located in soundproof rooms. 
of-5i,.(67%X, 
All exhaust port» to be weather­
proof and birdproof. 
Total accepting m 54 of 55 (98%) 
6. a. Air exhaustod Ifrom each welding 
or painting overhead hood should 
be iOO cfm i>er square foot of 
net hood opening. 
(), b. Air exhausted from each welding 
or painting overhead hood should 
be ILOO cfm per linoal foot of 
exposed hood perimoter. 
To1:^l^j^33t:Uijs^.29 of _37_ (78%1 
6.C. Air exhausted from each welding 
or painting overheiid hood should 
be 1.200 cfm per hood. 
To 1^l_ju^3lt;lnji^__2^qlL3^ (81%1 
Accept 
FP IE 
15 12 26 
88% 100% 100% 
3 10 23 
18% 91% 88% 
16 12 26 
94% 100% 100% 
9 4 18 
82% 80% 95% 
9 3 17 
64% 60% 94% 
7 5 17 
58% 71% 100% 
Do Not Accept 
A FP IE 
0 0 
14 1 3 
0 0 
1 1 
2 1 
2 0 
No Response 
A FP IE 
10 0 
1 1 0  
10 0 
7 7 7 
4 7 8 
6 5 9 
Table 8 (Continued) 
7. Hood edge not to exceed seven 
(7) fsot from floor level, 
Total acceptixiR « 45 of 48 (94%) 
8. Air exhausted from each welding 
or painting location without hood 
is to- be at Isasit: 1400 cfm for 
waldiwj; and 1500 cfm for painting. 
2t 31 of 
9. Flexible exhaust ducts are provided 
for wolding area., in addition to 
hood exhaust, 
of JO. (92'^ 
Accept Do Not Accent No ResDonse 
A FP IE A FP IE A FP IE 
15 6 24 
94% 75% 100% 
12 0 2 4 2 
8 4 19 
53% 50% 95% 
7 4 1 3 4 6 
14 9 23 
82% 100% 96% 
3 0 1 13 2 
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Exhaust Standards 
The items included in the Exhaust Standards included 
those factors which are involved with the removal of 
contaminants from laboratory spaces. 
As evidenced by Table o, 20 of the 20 items were 
adopted as standards based on the limitations set forth 
for acceptance. 
The percentage of acceptance of the individual 
standards in this section is the highest of the total 
study with four items receiving a 100% acceptance and 
12 other items receiving more than a 90% acceptance. 
item 4, which specified exhaust system power 
supplies be housed in soundproof rooms, received a 
67% overall acceptance, but was rejected as a standard 
because only 18% of the architects chose to accept the 
item. 
Of the 14 architects who did not accept the item, 
five offered no suggestion for improverr'.enr, three 
suggested omitting the word soundproof, one suggested 
housing the unit in separate rooms, one suggested roof 
mounting and yet another suggested treating the units 
for sound isolation. 
Table 9. Responses for Part 1. Electrical Standards 
1. 
2 .  
3. 
4. 
6. 
Each laboratory is to have both 
115 volt single phaso and 230 
volt three phase ser'vi.ce, 
.To jacçegtof _54_1Z8%1 
Single phase distribution system to 
be three (3) conductor and three 
(3) phase system to be four (4) 
conductor. 
L-QI.54 (94°^ 
All junction boxes, convenience 
boxes and switch box<is to be 
provided with covers,, 
Total accepting =; 54 of 54 (100%) 
Equipjnemt to be controlled by a 
master power switch, conveniently 
located in the laboratory, 
To:tÉiX_a<^g.Jtiii^î_ J5 of J5. (100%) 
Emergency cutoff swiicches should be 
located at convenieni: intervals 
around the laboratory, 
of 54 (91'^ 
Each machine hais its own branch 
circuit. 
TojC|a_acce:gtiixg_=._49 of (89%1 
Accept 
FP IE 
10 9 23 
63% 75% 88% 
14 12 25 
82% 100% 100% 
17 12 25 
100% 100% 100% 
17 12 26 
100% 100% 1001 
13 11 25 
77% 92% 100% 
14 
82% 
10 
83% 
25 
Do Wot Accept 
A FP IE 
6 3 3 
0 0 
0 0 0 
0 0 
0 
No Response 
A FP IE 
2 0 0 
0 
0 
0 0 
0 
Table 9 (Continued) 
7, Each branch circuit has its o\vn 
circuit overload device. 
Total acceiptinR » 53 of 55 (96%) 
Accept Do Not Accept No Response 
A FP IE A FP IE A FP IE 
16 11 26 
94% 92% 100% 
1 1 0  
2 0 1 
10 0 
8. There is to be one (]'.) spare 
circuit for each four (4) 
active circuiirs» 
Total aoceiJtinR « 50 of 53 (94%) 
14 12 24 
88% 100% 96% 
2 0 1 
9, Light circuit» are to be separate 
from Kiiachine circuits!, 
Total acceiJtinR - 55 of 55 (100%) 
17 12 26 
100% 100% 100% 
0 0 0 10 0 
10. 115 volt duplex convcjnience outlets 
are provided at ten (10) foot in­
tervals around the room perimeter, 
and suspended over al.l bench work 
areas. 
Total accentinR s 40 of 55 (73%) 
9 10 21 
53% 83% 81% 
8 2 5 10 0 
11. Light circuits «re concealed in 
coiling raceways. 
Total acceptinK -• 45 of 51 (88%) 
13 9 23 
81% 82% 96% 
3 2 1 2 12 
12. Power circuits are contained in bus 
bars suspended from overhead. 
Total aec.^>tin.s^J'il of 52 <75%).. 
10 10 21 
63% 83% 88% 
6 2 3 2 0 2 
Table 9 (Continued) 
Accept Do Not Accept No Response 
A FP IE A FP IE A FP IE 
13. Avoid placing outlets in the 
floor whenever possible. 
Total acceotin# :: 48 of 54 (89%) 
15 12 
88% 100% 
21 
84% 
2 0 4 1 0 1 
14, The fire alarm in an integral part 
of the main electrical system. 
Arrant in* s« 36 of 55 (65%) 
10 
59% 
5 
42% 
21 
81% 
7 7 5 1 0 0 
15. Emsirgisncy power is available for 
the fire alarm system,, to be used 
in case of power failure. 
Total acceotinR « 50 of 55 (91%) 
14 12 
82% 100% 
24 
92% 
3 0 2 1 0 0 
16. There is a fire alarm sounding 
device in each laboratory. 
Total acceDtiWR « 50 of 55 (91%) 
14 
82% 
12 
100% 
24 
92% 
3 0 2 1 0 0 
17. Battary power for emorgency light­
ing is available, to be used in 
case of power failure. 
Total accepting =« 41 of 54 (76%) 
12 
71% 
10 
91% 
19 
73% 
5 1 7 1 1 0 
IS. Explosion proof «witches, lumi® 
naires and motons aro used in rooms 
where explosive vapors are present. 
Total acceptine = 54 of 55 (98%1 
16 12 26 
94% 100% 100% 
1 0 0 I 0 0 
Table 9 (Continued) 
19. Each machine is equipped with a 
stnrt-Htop magnetic switch for 
independent control. 
Total accenting « 49 of 55 (89%) 
Accept Do Not Accept No Response 
A FP IE: A FP IE A FP IE 
13 12 24 
77% 100% 92% 
4 0 2 10 0 
20. Machine switches are located within 
easiy emergency reach of the 
operator, 
Total accepting, a« 55 of 55 (100%) 
17 12 26 
100% 100% 100% 
0 0 0 10 0 
21. Lovr voltage controls are used for 
hi&h voltage equipmeint (220 volts 
or greater). 
Total accentinR =: 46 of 55 (84%) 
9 12 25 
53% 100% 96% 
8 0 1 10 0 
22. All light controls are located 
ianmediately iinside ench access 
door. 
Total accepting =; 2 of 54 (96%) 
15 12 25 
88% 100% 100% 
2 0 0 10 1 
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Electrical Standards 
The items included in the Electrical Standards dealt 
with electrical distribution and available service. 
As evidenced by Table 9, all items except item 14 were 
adopted as standards based on the limitations set forth for 
acceptance» Clarification of responses follows. 
Twelve of the negative responses to item 14, which 
requires that the fire alarm be an integral part of the 
electrical system, indicate that the fire alarm should be 
separate from the main electrical system. 
Item 1 which specifies both 115 volt single phase and 
230 volt three phase service received a 78% overall accept­
ance. Eight of the twelve dissenting respondents indicated 
the voltage listed should be given ranges in order to qualify 
the standard in all sections of the country; for example, 
replace 115 volts with 110-125 volts, and 230 volts with 
208-230 volts. 
Item 10- which specified 115 volt duplex ccr.vcr.isr.es 
outlets be provided at ten foot intervals around the room 
perimeter and suspended over all bench work areas, received 
a 73% overall acceptance. No trends were detected in the 
14 negative responses. 
Item 12, which specified power circuits be contained 
in bus bars suspended overhead, received a 75% overall 
acceptance. 
Table 10, Responses for Part J. Plumbing Standards 
Accept Do Not Accept No Response 
A FP IE A FP IE A FP IE 
1. One drinking fountain is provided 
for each laboratory. 
Total accciDtinft a: 46 of 56 (82%) 
14 
78% 
11 
92% 
21 
81% 
4 1 5 0 0 0 
2. Washing facilities aire provided at 
fli ratio of one (l) station per ten 
(10) students. 
Total accepting a 42 of 53 (79%) 
12 
75^ 
11 19 
.  9 2 % 7 6 %  
4 1 6 2 0 1 
3. Hot <md cold water are provided 
in each laboratory. 
Total accept in « 50 of 55 (91%) 
15 
83% 
11 
92% 
24 
96% 
3 1 1 0 0 1 
4. Adequate floor draingi are provided 
#ier« needed. 
Total «cceiDtinR a 55 of 55 (100%) 
18 
100% 
12 
100% 
25 
100% 
0 0 0 0 0 1 
5„ Emerfgency showerB are provided 
where needed. 
Total acceptinR « 54 of 55 (98%) 
18 
100% 
12 
100% 
24 
96% 
0 0 1 0 0 1 
6o Elye wash fixtures are provided 
where needed. 
Total acceotina a 55 of 55 (100%) 
18 
100% 
12 
100% 
25 
100% 
0 0 0 0 0 1 
7. Pt'ovide a minimum of one (1) 
work sink in each laboratory. 
Total acceptina « 49 of 55 (89%) 
15 
83% 
10 
83% 
24 
96% 
3 2 1 0 0 1 
8. Ai.r compressors are located 
outside of laboratories, 
TqtiLl„acce£tins_«.,49„of 54 (91%1_ 
13 
76% 
11 
92% 
25 
100% 
4 1 0 1 0 1 
Table 10 (Continued) 
Accent Do Not Accent No ResDonse 
A FP IE A FP IE A FP IE 
9. Compressed air outlo'cs are provid­
ed in areas where needed. (A 
minimum of one outlet: per 
laboratory.) 
Total acceiptin» » 44 of 54 (82%) 
13 
77% 
10 
83% 
21 
84?G 
4 2 4 I 0 I 
10. Natural outlets are provided 
where needed. (A minimum of one 
outlet per laboratory.) 
Total accepting » 40 of 54 (74%) 
11 
65% 
9 
75% 
20 
80?G 
6 3 5 1 0 1 
11. Ojcygen and acetylene are provided 
where needed, with tank storage 
being outside of the building. 
Total accepting s 50 of 54 (93%) 
15 
88% 
11 
100% 
23 
92% 
2 0 2 1 0 1 
12. Gasoline storage is luiderground, 
outside the building, with an 
outside pump. 
Total accenting » 52 of 54 (96%) 
16 
94% 
11 
92% 
25 
100% 
1 1 0 1 0 1 
13. A sprinkler system i£i employed 
for fire protection. 
^Total accei>tinfi,„»,4l of 55 
7 
41% 
9 
75% 
25 
96% 
10 3 I I 0 0 
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Plumbing Standards 
The items included in the Plumbing Standards are 
those which would involve the plumbing trades for 
installation. 
As evidenced by Table 10, all thirteen items were 
adopted as standards based on the limitations set forth 
for acceptance. Clarification of responses was given 
for the following items. 
Item 1. which specified one drinking fountain per 
laboratory, received an 82% overall acceptance. Four 
of the ten respondents who did not accept the item 
suggested the term "drinking fountain" be replaced with 
"water cooler". 
Item 2, which specified a washing facility ratio 
of one station to every ten students, received a 79% 
overall acceptance. Although eleven jury members did 
not accept the item, little agreement was evident in 
their remarks. Two architects recommended one washing 
facility for every 20 students and one recommended the 
washing facility be "as required". Three industrial 
educators suggested one washing station for every six 
students and one suggested two stations for every 10 
students. 
Item 9, which specified compressed air outlets be 
provided in areas where needed- with a miaiaum of one 
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outlet per laboratory, received an 82% overall acceptance. 
The four architects who did not accept the item suggested 
omitting the minimum requirement of one outlet per 
laboratory, but retaining the facility where needed. 
Item 10, which specified natural gas outlets where 
needed, with a minimum of one outlet per laboratory, 
received a 74% overall acceptance. Ten of the thirteen 
respondents who did not accept the item suggested 
eliminating the phrase in parentheses, (a minimum of one 
outlet per laboratory), but retaining the facility where 
needed. 
Item 13, which specified a sprinkler system for 
fire protection, received a 75% overall acceptance. 
However, the architects indicated a 41% acceptance. 
Three of the ten architects who did not accept offered 
no change. Five others who did not accept, would 
accept the sprinkler system when required by special 
CiircUxûStlôrjCêô àXiû/or building codess 
Two itents in this part were adopted at a 100% 
overall acceptance level. Adequate fleer drains and 
eye wash fixtures were unanimously accepted. 
Table 11. Responses for Fart K. Miscellaneous Standards 
1, 
2.  
3. 
4. 
6. 
7. 
Appropriate waste containers are 
provided in each activity area, 
„.-T£'EiLUa£ceEtiKig_«.j)ljof_5^ 
Fire extinguiohing agents are in 
adequate supply. (Minimum of two 
(2) extinguishers pec room.) 
Proper tyiie of fire extinguishing 
agents are properly located in 
each room, 
Totfa_accepjCij:is^:,b^^ 
First aid cabinets ate adequately 
stocked. 
Tot<U;_aGSÊRtiAT&_=: 
Exterior storage are, a s are 
provided where necessary. 
Tg'jdjiJ^acce Et JLl-Ol.lL.IiO.2%1 
Outside storage is provided for 
inflammables. 
»._To:Cf^_acce_Bty:^L JlS-Jlf.JiL.iil'lI 
Telephone service is provided 
for each laboratory. 
Total accepting =i 37 of 55 (69%) 
•MiMMMtuiMIM— ae!%•«»• «eBUeAdbweei• 
Accept 
FP IE 
17 12 26 
100% 100% 100% 
9 11 21 
56% 100% 84' 
15 11 24 
94% 92% 92% 
17 11 26 
100% 92% 100% 
17 12 26 
100% 100% 100% 
15 11 24 
94% 92% 92% 
9 8 20 
50% 67% 80% 
Do Not Accept 
A FP IE 
0 0 0 
0 
0 
7 0 4 
1 1 2 
1 0 
0 0 
1 2 
4 5 
No Response 
A FP IE 
1 0  0  
0 
0 
0 0 
0 0 
Table 11 (Continued) 
Accept Do Not Accept No Response 
A FP IE A FP IE A FP IE 
8. Television outlets are provided 
for educational television use. 
Total acceptinj? h: 49 of 56 (88%) 
16 
89% 
10 
83% 
23 
88% 
2 2 3 0 0 0 
9. All stair doors open toward 
an exit. 
Total Acceotine « 55 of 55 (100%) 
17 
100% 
12 
100% 
26 
100% 
0 0 0 1 0 0 
10. Adequate toilet facilities are 
provided for both sexes. 
Total accepting » 54 of 56 (96%) 
18 
100% 
12 
100% 
24 
92% 
0 0 2 0 0 0 
11. Student lockeir space for individ­
ual storage is provided in close 
proximity to the laboratories. 
Total acceptinR - 47 of 55 (85%) 
13 
77% 
11 
92% 
23 
88% 
4 1 3 1 0 0 
12. A demonstration area is provided 
in each laboratory. 
Total accentinR % 46 of 55 (84%) 
13 
777o 
10 
83% 
23 
88L 
4 2 3 1 0 0 
13. Adequate tool storag<s is provided 
in eacïh activity area. 
Total accenting = 52 of 55 (95%) 
15 
88% 
12 
100% 
25 
96% 
2 0 1 1 0 0 
14. Primal,'y traffic aislos should be a 
minimimi of four (4) I'eet wide. 
__Tol:al aœejJtiriR =49, of. 54 (91%) 
16 
100% 
9 
75% 
24 
92% 
0 3 2 2 0 0 
Table 11 (Continued) 
15. 
1(5. 
17. 
18. 
19. 
20. 
Secondary traffic aisles should 
be a minimum of threi) (3) feet 
wide. 
Primaicy traff ic aislos are 
identified with Iflooir markings. 
Hachiiie operairoirs ° ai.'eas are 
identified wii:h floor markings. 
A safety color code iis used 
tlirou;;hout each laboratory, 
where applicables. 
Sterilization and cleaning equip­
ment is provided in each laboratory 
for m,îiintaining eye protective 
devices.. 
Laboratories and classrooms are, 
where possible, constructed 
without columns or structural 
protrudances, 
«™_JE2J:â.L-âcc^J£iniS^JL5..oO^^ 
Jicce^t 
A FP IE 
16 11 24 
100% 92% 92% 
11 12 22 
69% 100% 85% 
15 12 25 
94% 100% 96% 
17 12 26 
100% 100% 100% 
16 12 25 
94% 100% 96% 
17 12 26 
94% 100% 100% 
Do Not Accept 
A FP IE 
0  1 2  
5 0 4 
1 0  1  
0 0 
1 0  1  
1 0  0  
No Response 
A FP IE 
2 0 0 
2 0 0 
2 0 0 
1 0  0  
1 0  0  
0 0 0 
Table 11 (Continued) 
21, All machines are equipped with 
appropriate- safety davices, 
_ _Total acceptinK « 56 of 56 (100%) 
Accept Do Not Accept No Response 
A FP IE A FP IE A FP IE 
18 12 26 
100% 100% 100% 
0 0 0 0 0 0 
22. Custodial facilities are provided 
in cLo«e proximity to the 
laboratories. 
Total accepting a» 54 of 56 (96%) 
17 12 25 
94% 100% 96% 
10 1 
10 1 
0 0 0 
23. Audio-visual equipment is easily 
accessible to the individual 
instructor. 
Total accepting =» 54 of 56 (96%) 
17 12 25 
94% 100% 96% 
0 0 0 
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Miscellaneous Standards 
The items included in this section, Miscellaneous 
Standards, did not fit into any of the previous sections, 
but are important in good facility planning. 
As evidenced by Table 11, all twenty three items 
were adopted as standards based on the limitations set 
forth for acceptance. Clarification of responses was 
given for the following items. 
Item 2; dealing with fire extinguishing agents, re= 
ceived a 79% acceptance. Three of the eleven negative 
respondents suggested omitting the phrase in parentheses 
which asks for a minimum of two fire extinguishers per 
room. Four others who did not accept the item suggested 
one fire extinguisher per room 
Item 7 received a 69% overall acceptance, with the 
architects indicating a 50% acceptance. Five of the nine 
architects who responded negatively, did not indicate any 
changes. Other rcspcnsss Indicate the desirability or 
telephone service to each laboratory, but do not indicate 
it be a mandatory requirement = 
Item 16 received an 83% overall acceptance. Of the 
nine respondents did not accept, four did not 
indicate any change. No singular trend was detected among 
the remaining five responses^ . 
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Summary of Findings 
The sample instrument, sent to the jury for evalua­
tion, contained a total of 182 items relating to secondary 
school industrial education facilities. The jury, through 
the evaluation procedure, adopted 146 items as standards. 
This figure represents an 80% acceptance of the original 
items submitted to the jury. To re-state the requirements 
for adoption as a standard, each item adopted had to receive 
a minimum of 67% overall (that is, combined professional 
group responses) acceptance, with no single professional 
group response falling below a 40% acceptance level. 
The jury exhibited a 100% overall agreement for 15 
items I H3a, H3b, H3c, H3i, 13, 14, 19, 120, J4, J6, Kl, 
K5, K9, K18 and K21, The lowest overall agreement shown 
was 45% for item E9, The range of percent responses for 
architects was from an 18% acceptance on item H4j to a 100% 
acceptance on 22 items. The range of percent responses 
for facility pl^TTTier? was from s. 25% accsptszce cr. 
F8a(l) to a 100% acceptance on 48 items a The raxfcge-of 
percent responses for industrial educators was from a 44% 
acceptance on item A6f to a 100% acceptance on 39 itess. 
In no case did all three professional groups respond below 
the 40% minimum on a single item. 
The jury adopted all items presented in Part G, 
Thermal Comfort Standards, Part J, Plumbing Standards, 
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and Part K, Miscellaneous Standards. 
Only one item in each part was rejected in Part D. 
Floor Covering Standards, Part H« Exhaust Standards, and 
Part I, Electrical Standards, 
Two items were not adopted as standards in each of 
the following parts; Part C« Partitions and Wall Standards, 
and Part E, Door Standards, 
Three items in Part B, Storage and Special Area 
Standards, were not adopted as standards. 
Ten items in Part A. Laboratory Space Standards, 
and 15 items in Part F« Visual Comfort Standards, were 
not adopted as standards. 
For a complete listing of adopted standards, see 
Appendix C, 
83 
DISCUSSION 
General Information 
The standards developed in this study will be valuable 
in giving direction for the planning and evaluation of 
secondary school industrial education laboratories. It is 
hoped these standards will provide the motivation for those 
responsible for planning to do a better job than has been 
done in the past. 
The architects and facility planners on the jury were 
logical sources of the opinions and information desired, as 
their experience in school facility design is widely re­
cognized. 
The industrial educators on the jury are known for 
their experience in both planning and use of secondary 
school industrial education facilities and, therefore, 
their opinions and information were desired. 
Thus, the jury reflects experienced and contemporary 
tnonght by the groups rnost lnti=ct2ly involved in the 
planning and use of secondary school industrial education 
laboratories. 
Overall Responses 
The response? of the industrial educators sppsar to 
indicate they look favorably upon facility standards, while 
facility planners and architects want few limitations 
placed on their freedom to design. 
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Architects point out that standards are often based 
on preconceived solutions which have a "built-in 
obsolescence" and are partially responsible for turning 
out stereotyped structures. One architect would prefer 
parameters or guidelines, but standards, he feels, would 
stifle innovation. One facility planner feels that uni­
formity and similarity are good to a point, but that 
fast-changing technology requires flexible areas that 
permit adaptations for new programs, thus rigid standards 
need to be avoided. 
The author would agree that, in the past, standards 
may have been overly restrictive and may have been applied 
without taking into consideration the reasoning behind the 
standard, but he feels that only in rare, carefully planned 
and evaluated situations, should public school buildings 
be the proving grounds for design innovation. Today's tax 
payer will rarely accept such action. 
One architectural finn related that their philosophy 
is to design the space safely and logically in relation to 
the program that it will accomodate. The more restrictive 
the standard, the less flexibility is permitted. Generally 
the design solutions should be based on a statement of the 
program needs. But "empirical solutions to learning prob­
lems are not altogether satisfactory. The whole concept, 
for example, of setting a minimum height for a space is 
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invalid, because it should be determined taking into 
consideration not only size of materials and machines, but 
acoustical comfort, light distribution, availability of 
natural and/or artificial ventilation, color, room size, 
etc.Architects and planners are trained to provide 
the best physical environment to meet the educational 
objectives of a specific school, but not being educators, 
some architects do not feel qualified to suggest how much 
storage space, chalkboard, etc. should be provided. 
In the author's opinion, the previous feelings 
expressed by the architects and facility planners are 
valid, however, he feels the standards presented are not 
so restrictive as to inhibit the creative designer or the 
flexibility of a plan. The creative designer will always 
be working with limitations of site, of materials, of 
financial resources, etc. The empirical data contained 
in the instrument reflects the limitations desired by 
the ussr of the facility, as interpteteu by Chis author. 
The author believes Hukill is accurate and he (the author) 
has attempted to consider those factors in arriving st the 
empirical data. 
Standards tend to be developed around proven methods, 
procedures and materials of the past, with little regard 
^William V. Hukill, in correspondence to the author-
dated May 3, 1971 
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to future developments. For example, several respondents 
mentioned artificial turf for use as a floor covering. The 
author is excited about its potential, but feels that it 
is still largely experimental for use in laboratories, and 
thus not yet acceptable for recommendation as a standard. 
When one is spending the tax payer's dollar it is generally 
not wise to take chances with experimental materials. 
Englehart "cannot quite conceive of every person 
requiring the same amount of space to do & specific job, 
and space required for doing the task as now done may be 
too great or too small for the future machine which may be 
smaller and do the job better. The same may be true for the 
hand operations employed in the performance of tasks. 
Using non-load bearing walls for interior partitions 
is an elementary way of making space flexible for the 
undetermined needs of the future. Yet, even in this widely 
accepted practice, we may err. As one architect pointed 
out J if iriâ.CtixnèS bêCOûic ûiOî/ê êflicicnC may fitsêd lesS 
space, and there may be less need for re-arrangezent. To 
what extent is it possible to anticipate future programs 
and needs? The author believes we must plan for current 
curriculums, with provisions for physical plant adaptation 
that would allow adoption of new programs as they're accepted. 
^Englehart, Dr. George D., in correspondence received 
by the author on April 9. 1971 
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Duane Gardner, executive secretary of the Council 
of Educational Facility Planners, says, "It appears to me 
that some of your questions can appropriately be directed 
towards standards setting, while others should remain the 
judgment of the designers and still others should be 
appropriately responded to in the materials specifications,"^ 
The author feels that the jury has responded to this 
challenge. Items that they felt were overly restrictive, 
were dropped, and thereby left to the judgment of the 
designer. The adopted standards will give direction to 
the industrial education teacher in the task of compiling 
educational specifications which, among other things, will 
specify materials. 
The industrial educators, of course, reflected the 
feelings of the users of the facilities. When one knows the 
facility will be used for some 40 or 50 years, he wants the 
best that is now available. 
Currently acczptcd curriculunis are the basis tor the 
development of these standards. industrial education 
teachers want to know what standards will apply to emerging 
programs. The lACP, the Maryland plan and the American 
Industries project are three innovative developments, of 
the 1960*s, Can we anticipate the physical requirements 
^Dwayne E. Gardner, in correspondence received by the 
author on April 5, 1971 
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for some of the innovative programs? 
Some innovative programs have been accepted in local 
or specific situations, but few subjects, beyond the 
traditional programs, have received nationwide acceptance. 
To set national standards in these areas, would involve 
first of allJ a recognized acceptance of the program and 
then a comprehensive definition of objectives in order to 
specify the types of spaces necessary to attain those 
objectives. Until such time of acceptance, space deter­
mination would be purely speculative and would probably 
be subjected to much criticism. 
Section Responses 
A. Laboratory Space Standards 
Laboratories in which large equipment is used and 
noisy operations are performed, would generally require 
higher ceilings in order that space be provided for the 
equipment and additional air space to aid in sound dis­
persal. In addition, overhead space is normally required 
for the services and utilities necessary for machine 
operation, i.e. electrical distribution, exhaust systems, 
etc. Overhead space, for this purpose, is more flexible 
and less expensive than other systems of providing services 
and utilities. 
Apparently respondents were aware of these implications 
as they accepted IZ foot ceiling heights for ail spaces 
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except in the drafting and electricity/electronics 
laboratories. The author's recommendation of 10 foot 
ceilings in those laboratories was rejected, with the 
negative responses indicating a range of eight to nine 
feet would be acceptable, and which would structurally fit 
the standard of regular classroom construction. The 
author's 10 foot standard for drafting and electricity/ 
electronics came after consideration of the 12 foot 
standards recommended for those areas by Brown (5) and 
Bateson (27), the 10 foot standard recommended by the 
Texas Education Agency (39), and in consideration of the 
activities taking place in the drafting and electricity/ 
electronics laboratory. 
The 32 foot minimum width of each laboratory is an 
adaptation of the 30 foot width recommended by Bateson (27) 
and the Texas Education Agency (39), converted to accomo­
date the common four foot building module. The experience 
and study cf the author cause him to reaffira here his 
belief that the four foot building module is the most 
economical concept for building structures and should not 
interfere with or inhibit design concepts. 
Width to length ratios were taken from Bateson (27) and 
from the Texas Education Agency (39), which have been 
generally accepted by architects, planners and industrial 
educators. Obviously (See Table 1) these standards are no 
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longer acceptable because they tend to limit creative 
design. What kind of ratio do you apply to a round building? 
The author's recommendation reflected a desire to 
maximize teacher efficiency by providing spaces that prevent 
long, narrow laboratories that are difficult to supervise 
physically and visually. 
The concept of using square feet per pupil to determine 
minimum floor area of a laboratory is part of most former 
and currently existing standards. The empirical data 
presented involving minimum floor areas reflects the think­
ing of Brown (5) and Bateson (27), 
Responses to the space standards indicate a trend 
away from the use of square feet per student as a deter­
mination of minimum floor areas for laboratories. Floor 
areas should be a function of such factors as the number of 
students, amount and type of equipment and proposed objec­
tives and activities, which may vary in any given subject 
matter area or physical Locale, 
The author intended that the empirical data in the 
standards reflect these factors, but the findings indicate 
little agreement as to the specific square foot quantities 
required, 
B. Storage and Special Area Standards 
Too often storage areas are a "leftover" consideration 
in facility planning. One respondent indicated that 
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properly developed storage space is sadly lacking in 
many plans even though they are professionally designed. 
Percentages of laboratory floor area as a guide for 
storage area need, allow the storage areas to be a function 
of the specific program. The empirical data in these 
standards was adopted from Wisconsin (43) and was affirmed 
by the respondents in this study. 
Ideally display space in the entry area of the school 
would be available for industrial education displays. This 
would be above and beyond the minimum s tandard adopted in 
item 52. 
Although the standards involving instructors' office 
space were accepted, some valuable insights were indicated 
by the respondents. Several suggested that the individual 
office located near the laboratory be removed from that 
location and located in what might be referred to as a 
central core of offices for the entire school faculty, 
Coiranunication with orher faculty, access to a central 
planning center, a zedia center and to secretarial staff 
may be some of ths advantages of such a plan. The move 
would also encourage continual supervision of the labora­
tories as the instructor's office will not be as accessible 
during class sessions. The disadvantage, of course, is the 
distance between the laboratory and the office. The 
emerging concept will require better planning and security 
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measures in locking Laboratory spaces when not in use. 
Although the respondents did not accept the planning center 
standards, the importance of a planning center was affirmed. 
Several respondents suggested a planning center to serve 
several, or all, laboratories rather than a planning center 
for each laboratory. This suggestion would create better 
utilization of space, equipment and reference materials. 
The author concedes that the standard as submitted for 
judg!%nt was unrealistic, but ideal. 
Available classroom space is essential to the efficient 
function of nearly all laboratories. Perfect planning could 
dovetail the use of classrooms so that there would not be 
need for one classroom for each one or two laboratories. 
In actual situations, however, classroom space is often 
not available when needed, because prior planning has not 
been done. 
A consensus of opinion, as to amount of classroom space 
nscsssary per laboratory was not evident. The aurhor 
contends, however, that a classroom space for each two 
laboratories is still ideal. 
G, Partition and Wall Standards 
The standard of 54 irich -window sill heights was 
established to permit maximum wall use for locating tool 
panels above bench top height and in full view of the 
student working at the station. The dissent on this 
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item. Cl, concerns higher sill levels which would have fit 
the standard as it was stated. Other negative respondents 
suggested the elimination of windows altogether in labora­
tories, an opinion with which the author concurs. 
The author recognizes the fact that the use of windows 
in laboratories is a traditional concept now under question 
by many designers and educators. The traditional need for 
light and ventilation can now be supplied in other ways 
which are considerably more reliable than windows, 
A wainscoting height of 72 inches was selected because 
this height is above the average eye level of the students 
using the space. This height was established in recognition 
of the fact that brightness ratios should not drastically 
change from the floor to some level above normal eye height. 
The wainscoting surface would provide a constant brightness 
ratio in that space. 
The author interprets the dissension on item C3 as 
c»i i XT T*. 
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appears that as long as consideration is given to the 
constancy of the brightness ratio from floor to above eye 
level, the material and height of its use, are not 
important, 
A large number of the dissenting respondents indicated 
that the wainscotted surfaces should be stain resistant and 
easily cleaned. Their dissent centered around the use of 
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the phrase "acoustically treated". Some questioned the 
meaning of the phrase, while others indicated they felt 
acoustical treatment was not possible. It is assumed that 
the negative respondents feel acoustical treatment for 
walls is not functionally compatible with ease of cleaning 
and stain resistance, a valid dissension in the opinion 
of the researcher. 
The author was attempting to add as many sources of 
sound control as possible to the facility, including 
ceilings, upper walls, floor, and, in this case, wainscoting. 
D, Floor Covering Standards 
An important consideration not mentioned in the floor 
covering standards, is that carpet be static free. Some 
believe this to be a critical consideration in the 
electricity/electronics laboratory, item Dl. 
The author believes static free carpet will improve 
individual comfort in any area. Carpeting will assist in 
sound control and appears to have refuted the earlier 
hesitancy about cleanability and cost in classrooms. 
Laboratories where chemicals, grease, solvents, molten metal 
and other contaminants of that type are used frequently, 
are obviously not suitable areas for carpeting. 
Respondents rejected hardened, sealed and colored 
concrete flooring for the general metals, graphic arts, 
machine metals, sultiple activities, plastics technology, 
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power technology and wood technology laboratories, item D2, 
Two general observations can be made about the negative 
responses. The architects and facility planners appear to 
accept the standard with the exception of the term "colored" 
in reference to concrete. They do not indicate why they 
refused the term. 
On the other hand, dissenting educators suggested a 
variety of alternatives to concrete, for instances 1, vinyl 
in graphic arts and wood laboratories, 2, vinyl asbestos in 
graphic arts, plastics technology, multiple activities, and 
wood laboratories, 3. maple parquet blocks in graphic arts, 
multiple activities, plastics technology and wood technology 
laboratories, 4, wood end blocks for all the laboratories 
listed, 5, solid wood flooring in all areas except power 
technology and general metals, and 6, monolithic plastic. 
The author feels that for reasons of economy and ease 
of maintenance, the standard as written is appropriate and 
would have met the approval requirement if the term "colored" 
had been omitted. 
Safety aspects of the open steel grate over sand for 
the foundry and hot metals area floor, item 03. are unsur­
passed by the alternatives suggested by some respondents. 
The resultant reaction when molten metal is spilled on 
concrete is indeed a hazard to the individual's physical 
safety, and earthen pits require constant maintenance to 
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avoid tripping hazards. Raised sand boxes also involve a 
potential tripping hazard when one is moving from adjacent 
areas to the foundry, 
E. Door Standards 
Some door standards are covered extensively in local 
and state building, fire and/or safety codes. 
In regard to item El, it must be kept in mind that the 
two means of egress from each laboratory should be separated 
from each other as far as practicable, as a safety measure. 
The attempt to combine three factors in item E3—double 
doors, solid core and panic hardware—appears to have 
defeated the item. Respondents generally accepted the idea 
of double doors, but dissenting architects referred to 
other kinds of hardt?are, i,e, push-pull with keyed deadlocks, 
exit type locks and "strong" hardware. Several questioned 
the use of double doors, indicating that single doors would 
be satisfactory except when moving equipment. The author 
feels it would be well to have one double door interior 
entrance to each laboratory to facilitate movement of 
furniture and equipment and increase the room's flexibility 
for future use. 
Although item £6 was accepted, there are alternatives 
to solid core doors that will function as well. Steel or 
metal clad doors are possibilities. The intent of specify­
ing solid core, was to provide durability. 
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Item E9g dealing with the overhead door standards, 
was developed in accordance with the following ideas. It 
was assumed an overhead door would be the most convenient 
method of providing service access to the laboratories. 
The electrically operated opener was added as a convenience, 
because of the weight of a door 10 feet wide by 12 feet high. 
Obviously the jury and the researcher were in dis­
agreement on several aspects of this standard. Several of 
the dissenting respondents suggested other minimum 
sizes—both larger and smaller than the proposed door 
dimension—while some suggested sizing the service door 
according to program requirements. 
The most often mentioned alternative to an overhead 
door, was a pair of walk doors, forming an opening at least 
six feet wide by standard door height, in all laboratories 
except power technology, where a larger opening is essential. 
The convenience factor, an electrically operated door 
opener, drew the mos-t criticism, virh high cost cf installa^ 
tion cited as the major objection. Alternatives seem to be s 
1, choosing the expense of the electric operator, or 2, 
choosing the economical but back-straining manual operation 
of opening a large overhead door. 
Only two thoughts appear to be clear to the researcher 
at this point. First, a service door is highly desirable 
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and secondly, its size and type are to be determined by 
the program, 
F. Visual Comfort Standards 
As mentioned before, the necessity of windows as a 
light source is currently uncertain, Windows are, at best, 
an undependable source of both quality and quantity of 
light. The initial high cost of the windows, the continual 
cost of maintenance and the cost of blinds and shades for 
light control, have caused many educators to question the 
use of windows in school buildings. The dissenting re­
spondents, on item Fl, indicate they, too, question the 
need for and the extent of window use. 
Many negative responses indicated the 10% window area 
level was arbitrary. The VPI standards (42) indicate window 
area should not exceed 15-20% of the floor area, the Texas 
Education Agency (39) and Bateson (27) both recommend 25% 
of floor area, though TEA applies that standard only when 
air conditioning is not used. The author felt a compromise 
level of 10%—between those advocating no windows and those 
advocating 25%.—would be appropriate. Apparently this is 
not a standard to be compromised. 
In regard to item F4. which asks that fluorescent 
lighting be the artificial light source, negative responses 
of all groups indicate other sources of artificial light are 
as satisfactory or better. Mercury vapor and incandescent 
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sources were mentioned as possibilities. 
At this point in time, the author feels fluorescent 
lighting remains the most efficient and satisfactory 
artificial light source for use in industrial education 
laboratories. In the author's opinion, the area of 
artificial lighting, like many construction features, seems 
to be on the threshhold of some major innovations that will 
ultimately change the current concepts of lighting. 
Light reflectance values as stated in item F6, have 
been satisfactory in the past and were again acceptable to 
80% or more of the jury. 
The author concedes, due to the overwhelming response, 
that proper illumination is considerably more involved than 
a simple footcandle measurement. For instance, Jerry 
Maddox of Brubaker/Brandt, Inc, in Columbus, Ohio, states, 
"Caution has to be taken in not ignoring a realistic and 
totally comprehensive package. Each item cannot be extracted 
from context and then reinserted. An example of this would 
be a minimum requirement of 200 footcandles for drafting 
rooms. When 200 footcandles are assumed you automatically 
establish higher heat loads, in return a higher conditioning 
requirement on the cooling side of your unit. To meet these 
increased loads unit size is increased. Balance is the key 
to any total mechanical system. To achieve this balance 
trade offs are made to meet comfortable flow (F.P.M,) and 
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the right number of air changes/hour within a given room. 
So you see, Don, in the final analysis the 200 footcandles 
may be adjusted down to 100 footcandles or even 75 foot-
candles of good source light which may do a better job 
than your minimum requirement of 200 footcandles. The 
light source is where it should be, eye fatigue is reduced, 
fewer shadows are created and heat, given off by the units, 
is diminished. Likewise all the other supporting facili­
ties of a total environmental package fluctuate up and 
down to reach a point called balance. Air flow within a 
room, air changes, unit size are all equally affected. 
Many respondents indicated similar feelings and ex­
periences, Hukill says, "Providing 1000 footcandles of 
light is extremely expensive, and tests have shown that 
efficiency is not measurably increased by raising from, 
say, 200 FC to 1000 FC. Our own office experiences in 
drafting indicate 100 glare-free footcandles is vastly 
superior so 200 or znore footcandles with svsn lev-level 
glare. 
in consideration of these responses, the author would 
recommend the advice of an illuminating engineer be 
^Jerry Maddox, of Brubaker/Brandt, Inc., in correspondence 
with the author, dated April 19, 1971 
^William V. Hukill, in correspondence to the author, dated 
May 3, 1971 
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sought in solving these facility design problems. 
The topic of lighting is certainly in need of further 
research and study, 
G. Thermal Comfort Standards 
Thermal comfort standards appear to be somewhat less 
controversial than some other standards. 
On item Gl, dissenting architects have varied sug­
gestions for measuring air movement, but more than half of 
the responding architects accepted the author's standard. 
According to the VPI study (42), 20-40 cfm per student 
is necessary for removal of odors, thus the 40 cfm standard 
indicated by the author. 
The variety of responses to item G4 would appear to 
indicate individual comfort ranges, as measured by room 
temperatures, vary. No recommendation, however, exceeded 
75°F, nor was less than 65®F, The author reminds the 
reader that these levels apply only to laboratories. 
In regard to air movement in Part G. Thermal Comfort 
Standards, and Part K. Exhaust Standards, the reader must 
remember that measurement of air flow in existing facilities 
is not practical. However, the standards using empirical 
data for air flow will assist those planning new facilities 
and those planning renovation of existing facilities» in 
providing conditions that will be more comfortable and 
more healthful for the occupants. 
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H, Exhaust Standards 
Many aspects of the exhaust standards received very 
favorable responses. The need for quality air is a timely 
topic. So timely, in fact, that one respondent indicated 
interest in what happens to the air contaminants once they 
are removed from the laboratory= Âre we improving air in 
one environment and thereby polluting the environment into 
which the contaminants are removed? Undoubtedly more 
consideration will be given this topic by many concerned 
professionals and laymen. 
The dissent expressed concerning item H4, dealing with 
locating power units in soundproof rooms, generally 
indicated that the concept of soundproofing is difficult, 
if not impossible, to attain. As an alternative to sound­
proofing, several dissenting respondents indicated the 
power units could be installed in spaces removed from the 
laboratory, i.e. in separate rooms, external spaces, in 
attached buildings, or on the roof^ The author feels any 
of these would be acceptable in a given situation. The 
intent of the author in using "soundproof" rooms, was to 
eliminate unnecessary noise, but the author concedes that 
soundproof may be less than accurate. 
Although item H8 was adopted as a standard, a particular 
remark by several dissenters is worthy of consideration. 
The researcher concurs with their feeling that painting and 
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welding locations should rarely be used without hoods. But 
in those rare cases where painting or welding might be done 
without a hood, the standard should be met. 
I. Electrical Standards 
Due to existing state and local fire and safety codes, 
little dissent was noted in this area. 
However, in the ease of electrical service, item II, 
the author acknowledges, at this point, a range of 110-125 
volts single phase and 208=230 volts three phase service is 
acceptable, because power plant generating levels differ. 
In item 15, concerning emergency cutoff switches, the 
author feels placement at convenient intervals implies 
location of these switches is to be; 1, within a major 
activity area, 2. completely accessible, and 3. in 
uncongested areas. 
Some architects dissenting on item 110, expressed a 
feeling that suspension of duplex outlets over all bench 
work areas was undesirable. Though they do not explain their 
reasons, one suggested suspending the outlets over specified 
areas. Another suggested changing to wall mounted outlets. 
It is the author®s opinion that this standard as stated and 
accepted needs no modification. 
Although one of the disadvantages of suspended 
electrical systems is poor visual appearance, in the opinion 
of this author, that drawback is far outweighed by the 
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flexibility and economy of the overhead system. The 
alternative floor system is expensive to install, requires 
continual cleaning and is very expensive to modify. 
Item 114 was not adopted and many dissenting re­
spondents pointed out that the fire alarm must be 
independent of or separate from the main electrical system, 
in order to remain operable in the event of a power 
failure. The author concurs with that response. 
One comment presented by Shaver and Company, 
concerns the use of a photo electric cell to stop machine 
operation in the event of a room lighting power failure, 
an innovative idea, in this author's opinion. 
In clarification of item 119, the author intended 
machines to be equipped with a start-stop magnetic switch 
to mean installed machines, which excludes small portable 
equipment. 
J. Plumbing Standards 
The author feels a valid modification of item J1 was 
suggested by several respondents. They asked that "drinkin 
fountain" be replaced by "water cooler". 
Although adopted as a standard, item J2 received 
recommendations for change^ Some dissenting respondents 
suggested a ratio range from 1:5 to 1:20. It appears that 
the adopted standard of 1:10 is a reasonable compromise. 
Cost considerations seem to be the motivation for the 
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higher ratio. 
The author presented item J8 as a proposed standard 
in order to reduce noise levels in the laboratories. Re­
spondents apparently concurred as the item was adopted. It 
requires air compressors to be located outside of the 
laboratory» 
Item J9 was presented with the belief that the use of 
pnuematic devices and, therefor©, the need for compressed 
air outlets, will continue to increase. There are currently 
available pnuematic devices that can be used in every major 
subject matter area of secondary school industrial education. 
The author stands by the item and concurs with the majority 
opinion of the jury, even though dissenting opinions re­
quested fewer outlets. 
Although item JIG was adopted as a standard, several 
of the dissenting respondents suggested that the minimum of 
one natural gas outlet per laboratory be omitted. The 
author is r-eluctant no endorse their suggestion because he 
feels the laboratories are more flexible and adaptable to 
future needs if the natural gas utility is provided in each 
one. 
Respondents approved the use of a sprinkler system 
for fire protection, item J13, but dissenting architects 
suggested that the system be installed only in areas where 
required by controlling legal codes and regulations. The 
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author supports the standard as adopted, due to the 
possible existence of antiquated codes. It should also 
be pointed out that planners are expected to continually 
investigate new and improved methods of fire safety. 
K. Miscellaneous Standards 
Item K2 requiring a minimum of two fire extinguishers 
per laboratory was adopted. The statement in parentheses 
requiring the two extinguishers, was an effort to define 
the phrase "in adequate supply", but some dissenting 
respondents would omit that clarification. Others specified 
a minimum of one fire extinguisher per laboratory, while 
some asked for additional fire extinguishers at hazardous 
locations. At this time, the author abides by the standard 
as adopted. 
Though adopted as a standard, telephone service for 
each laboratory was criticized as an expensive and unneces­
sary convenience. A telephone in each laboratory provides 
a method of prompt communication in the event of an emergency, 
a convenient access to local suppliers for student supplies, 
and an economical communication channel to local industry. 
For these reasons, the author maintains his position on 
the original standard. 
It should be noted here that floor markings, as 
designated in items K16 and KI7, can be temporary and re­
movable. Presure sensitive tape is commonly used to identify 
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those areas. Operator areas around equipment and traffic 
aisles are too important to the safety program not to be 
marked because someone feels paint is too difficult to remove 
if equipment locations are changed. 
Miscellaneous Comment 
Sound Control 
People who use industrial education facilities are 
well aware of the problems of excessive sound generation 
and control or elimination of such, in some of the industrial 
education laboratories. Opinions concerning the effects of 
noise and sound are many and varied. The entire topic of 
sound production, transmission, control, and its 
effects—physically and emotionally—is currently in a 
state of flux. The problem of acoustics was not treated 
in the study directly because of the lack of supportive 
material and consistency of opinion. The author points 
out the omission, with the understanding that when industry 
accord is reached on the topic, acoustical standards should 
be made a part of the overall standards in existence at the 
time. 
Facilities for Adult Education 
Consideration should be given to the increasing use 
of secondary school facilities for adult education programs. 
Occasionally this will call for modification of facilities. 
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For Instance, use by adult classes may increase the 
storage space requirements, both for materials and projects. 
Other modifications will depend on the scope of adult 
programs using the facilities. 
Instrument Validation 
The intent of the validation phase of this study was 
to determine if a workable scale could be devised to make 
use of the standards practical. The instrument, as found 
in Appendix G, is the result of this validation. 
The author replaced the original scale on the 
instrument (accept, do not accept), with a yes- no and 
does not apply scale. The instrument was then used to 
evaluate three existing laboratories. One was a high 
school wood laboratory, a second was a high school drafting 
laboratory and a third was a junior high general metals 
laboratory. 
It was determined during the evaluation process that 
a space to record the existing numerical data would be 
desirable. With that information recorded, it would be 
possible to critique the evaluation at some point removed 
from the laboratory, for example, with a school administra­
tor, and much more easily support the claim for some defect 
or inadequate finding. A space for recording data of the 
existing situation was provided on the final instrument. 
It was decided to place the column marked does not apply 
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before the yes column in order to make the marking system 
more efficient. If some particular item does not apply to 
the laboratory being evaluated, one would not have to read 
across three columns to respond. 
Another improvement was made in the instructions for 
use as a result of the validation. Equipment needed by 
the evaluator to evaluate an existing facility was itemized. 
That equipment included a steel tape at least 16 feet long 
and a light meter capable of measuring at least 200 
footcandles. 
It is felt that the instrument, as presented in Appendix 
G, will function very well as a planning checklist. Im­
provements will undoubtedly be made as the frequency of 
use is increased, however this does not preclude any 
detectable flaws at this time. 
The evaluator using the instrument for evaluation will 
no doubt find the use of a supplemental report beneficial 
to hir. and to the recipient of Che evaluation. The report 
would allow the evaluator to respond to certain itssîs in 
detail, as the instrument does not provide spaces for this 
activity. For example, certain machines may be adequately 
guarded, while other may not. This fact should be responded 
to in the supplemental report. 
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Recommendations for Further Study 
1, Determine whether or not illumination standards can 
be established for industrial education facilities, 
2, Investigate the feasibility of using some other 
unit of measure for sizing laboratories rather 
than square feet per student. 
3, Determine the use factor of existing secondary 
school industrial education facilities by adult 
education programs at the present time, with a 
five to ten year projection of future use, 
4, Investigate the area of auditory comfort as it 
relates to industrial education facilities. 
5, A follow-up study of the standards to determine the 
use and effectiveness of the instrument and 
standards, 
6, To revise the rejected standards and submit them 
to the same jury for re-consideration. 
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SUMMARY 
The purpose of this study was to develop standards 
for secondary school industrial education facilities, by 
seeking out the opinions of experts who could relate to 
the many aspects of facility planning. 
The major objectives of the study were: 
1. To review existing standards for secondary 
school industrial education facilities in 
order to determine their existence and 
scope. 
2. To evaluate existing standards for secondary 
school industrial education facilities by 
comparing them to current professional 
practices„ 
3. To develop current standards to be used to 
evaluate existing secondary school 
industrial education facilities, to aid in 
planning for renovation of existing facilities 
or to aid in planning new secondary school 
industrial education facilities. 
The data were collected with a mailed instrument which 
was sent to an evaluating jury composed of 25 architects, 
16 facility planners and 30 industrial educators throughout 
the country. 
A total of 146 items J distributed among 11 parts, were 
adopted as standards by the jury. The 11 major parts 
were : 
1. Laboratory Space Standards 
2. Storage and Special Area Standards 
3. Partition and wall Standards 
Floor Covering Standards 
5, Door Standards 
6. Visual Comfort Standards 
7: Thermal Comfort Standards 
/ 
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8, Exhaust Standards 
9, Electrical Standards 
10. Plumbing Standards 
11, Miscellaneous Standards 
Items presented in the Laboratory Space Standards 
part dealt with space allocations for the laboratories. 
Diverse opinion was observed about space allocations; 
only four of the 14 items were adopted as standards by 
the jury. However, when different areas were indicated 
by the respondents, smaller spaces than those proposed 
were suggested for nearly all laboratories. Responses 
to the standards indicate a trend away from the use of 
square feet as a determination of minimum floor area 
for laboratories. 
The items listed in the Storage and Special Area 
Standards were concerned with spaces that are auxiliary to 
the laboratories. Twenty of the 23 items presented were 
adopted as standards. The emerging concepts of centralized 
planning centers, media centers and office clusters, are 
replacing the traditional individual office and planning 
areas. Storage areas defined as a percentage of isbcra= 
tory area is an acceptable planning concept. 
The items listed in the Partition and Wall Standards 
section involved the vertical surfaces used tc define 
space. Four of the seven items presented were adopted as 
standards. A standard window sill height was not agreed 
upon. Wainscoting heights and surfaces are items that are 
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to be left to the discretion of the designer. I\o standards 
were adopted relating to windows and wainscoting. 
Items in the Floor Covering Standards section related 
to finished floor surfaces for the various laboratories. 
Three of the four items presented were adopted as standards. 
Several kinds of resilient coverings are acceptable for the 
drafting and electricity/electronics laboratories, while 
colored concrete was rejected as a covering for the other 
laboratories. The jury indicated concrete would be 
acceptable if it were not colored, however. 
Door and hardware selection for the various areas of 
industrial education facilities were included in the Door 
Standards. Eight of the 10 items presented were adopted 
as standards. The use of large overhead doors for service 
entrances to the several types of laboratories was rejected 
as a standard. Service door locations, sizes and types are 
to be determined according to individual program needs. A 
consensus of opinion was reached on means cf egress, dcor 
materials and hardware and door sizes. 
Natural light and its control, reflectance values and 
illumination levels were included in the Visual Comfort 
Standards. Twenty three of the 39 items presented were 
adopted as standards. Reflectance values are an important 
part of visual comfort and were adopted as standards. 
However, current illumination standards and traditional 
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window useage concepts did not have the support of the jury. 
Consultation with the illumination experts must precede 
planning in this important area. 
The Thermal Comfort Standards contained items related 
to air movement, temperature and humidity control. All 
six items presented were adopted as standards, A tempera­
ture range from 70°F, to 75°F, and a relative humidity range 
from 30-60% were adopted. Standards for air movement and 
air velocities were also adopted. 
Contaminant removal from laboratory spaces was the 
key issue in the Exhaust Standards. Of the 21 items listed, 
20 were adopted. Prescribed use of hoods and other venting 
specifications were adopted in addition to the specifica­
tions for contaminant removal. The exhaust standards are 
applicable to all industrial education laboratories. 
The items included in the Electrical Standards had to 
do with electrical service and distribution systems. Twenty 
one of the 22 Items presented were adopted zz standards. 
Major items adopted concerned available voltages, machine 
circuits, light circuits, power cutoff switches and fire 
alarms, 
Presented in the Plumbing Standards were those items 
that would involve the plumbing trades for installation. 
All of the 13 items were adopted as standards. Water 
distribution for drinking and cleaning; compressed air 
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and natural gas distribution; oxygen and acetylene provi­
sions, gasoline storage and sprinklers for fire protection 
were the major items. 
Miscellaneous Standards were used to classify those 
items felt to be important to good facility planning which 
did not fit any of the previous categories. All 23 items 
presented were adopted as standards. Waste containers, fire 
extinguishing agents, outside storage areas, toilet facili­
ties, traffic aisles, color codes and custodial facilities 
were the primary topics presented here. 
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I O W A  S T A T E  U N I V E R S I T Y  
O P  S C I C N C C  A N D  T E C H N O L O G Y  
Ames, Iowa sooio 
COLLEGE OF EDUCATION 
I N D U S T R I A L  E D U C A T I O N  February 11,  1971 
Iowa Department  o f  Publ ic  inst ruct ion 
Gr imes State Off ice Bui ld ing 
Des Moines,  Iowa 50319 
Gent lemen: 
I  have undertaken a research pro ject ,  concerned wi th the development 
o f  nat ional  standards for  industr ia l  educat ion fac i l i ty  planning and 
evaluat ion at  the secondary school  level .  
Does your s tate have p lanning standards or  guidel ines for  industr ia l  
educat ion fac i l i t ies in secondary schools? I f  so,  would you p lease 
send me a copy? My object ive is  to share the f inal  approved standards 
wi th a l l  s tate departments.  
In  order to avoid extended delays in  making the f inal  standards 
avai lable,  may I  have your s tate guides by February 26,  1971? 
Thank you for  your courtesy.  
Sincerely,  
Donald  H.  Mar t in  
Assistant  Professor 
Room 108 Industrial Education Bldg. 
Iowa State Univers i ty  
DHM:ef  
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I O W A  S T A T E  U N I V E R S I T Y  
O P  S C I E N C E  A N D  T E C H N O L O G Y  
Ames» Iowa 50010 
COLLEGE OF EDUCATION 
I N D U S T R I A L  E D U C A T I O N  March 24, 1971 
Superviser of Industrial Education 
State Department of Public Instruction 
State House Annex 
Dover, Delaware 19901 
Dear Sir: 
On February 11, 1971, I vrcte your State Department of Education 
concerning the planning standards or guidelines your state may 
have for industrial education facilities at the secondary school 
level. 
I am sincerely concerned about facilities and am willing to 
spend my time and effort in drawing together acceptable national 
standards that will be shared with each state's department 
of education. 
But £ do need your help. If you have state guidelines or planning 
standards for secondary school industrial education facilities, 
I would like to have a copy, and am glad to pay for it if there 
is a cost involved. If you have no guidelines or planning 
standards, I would appreciate a statement from you to that 
effect. 
Thank yeu for your iriterèét in improving industrial edcczticz. 
I would appreciate a reply at your earliest convenience. 
Sincerely J 
Donald H. Martin 
Ass*t. Professor. Industrial Education 
Iowa State University 
' I O W A  S T A T E  U N I V E R S I T Y  
O P  S C I E N C E  A N D  T C C M N O L O S Y  
Aznes. Iowa 50010 
COLLEGE OF EDUCATION 
I N D U S T R I A L  E D U C A T I O N  Apffll 19 , l97l 
Supervisor of Industrial Education 
State Coordinating Council for Occupational Education 
Olympia, Washington 98501 
Dear Sirs 
On February 11 1 wrote your state department of education, and 
on March 24 I wrote you concerning planning standards or 
guidelines your state may hav® for industrial education 
facilities at the secondary school level. To date I have no 
response from your state. 
Many states have no facility guidelines for industrial education; 
maay have minimal standards. I am sincerely concerned about 
facilities and am willing to spend my time and effort in drawing 
together acceptable national standards that will be shared with 
each state's department of education, 
I need your helpI A response from each state is imperative. If 
you have state guidelines or planning standards for secondary 
school industrial education facilities, I would like to have a 
copy. If there is a cost involved, I am willing to pay for the 
guide. 
Please fill out the enclosed card today and drop it in the mail. 
^ immediate reply \3culd certainly be appreciated. 
Sincerely, 
/CC, 
Donald H. Martin 
Ass't. Professor, Industrial Education 
Iowa State University 
irîciGSUxê 
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Yes, We do have Industrial Education 
Facility guidelines and are mailing 
a copy to you under separate cover. 
No, This state does not have industrial 
education facility guidelines. 
Signed 
Position 
Address 
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SAMPLE OF INSTRUMENT DESIG.N 
Instructions t Please mark each item in the following list 
acceptable or unacceptable in your opinion. 
If marked unacceptable. draw ^  single line 
through that portion of the item you find 
unacceptable and write in the changes vou 
would accept. 
Example ; 
1. Floor surface in the drafting 
laboratory to be -eonoroto-; 
2. Floor surface in the machine metals 
area to be concrete. 
A, LABORATORY SPACE STANDARDS Accept Do Not 
Accept 
1. Minimum height of drafting and 
electricity/electronics laboratories 
to be ten (10) feet. 
2. Minimum height of general metals, 
graphic arcs- machine metals, 
multiple activities, plastics 
technology, power technology and 
wood technology laboratory ceilings 
to be twelve (12) feet, 
3. Minimum width of each laboratory to 
be thirty-two (32) feet, based on a 
four (4) foot building module, 
Accept Do Mot 
Accept 
X 
X 
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2 
Accept De fiot 
Accept 
4. Minimum ratio of width to length 
of each laboratory to be 1:1%, 
5. Maximum ratio of width to length 
of each laboratory to be 1:2, 
6. Minimum floor area in square feet 
per pupil for the: 
a. Drafting laboratory to be sixty 
five (65), 
b. Electricity/electronics labora­
tory to be seventy five (75), 
c. General metals laboratory to be 
ninety (90), 
d. Graphic arts laboratory to be 
one hundred (100), 
e. Machine metals laboratory to be 
one hundred (100). 
fz Multiple activities laboratory 
to be one hundred fifteen (115), 
g. Plastics technology laboratory 
to be ninety (90), 
h. Power technology laboratory to 
be one hundred twenty five 
(125). 
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Accept Do Not 
Accept 
i. Wood technology laboratory to be 
one hundred twenty five (125). 
7, Other: List here those items you 
feel should be added to the 
Laboratory Space Standards 
section of this instrument. 
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B. STORAGE AND SPECIAL AREA STAi^DARDS Accept Do Not 
Accept 
1. Laboratory storage areas are to be 
provided immediately adjacent to the 
laboratories, at the following rates: 
a. Drafting, +5% of laboratory 
floor area, 
b. Electricity/electronics, +15% of 
laboratory floor area. 
c. General metals, +15% of 
laboratory floor area, 
d. Graphic arts, +15% of laboratory 
floor area, 
e. Machine metals, +15% of 
laboratory floor area, 
f. Multiple activities, +15% of 
laboratory floor area, 
g. Plastics technology, +10% of 
laboratory floor area, ________ 
h. Power technology, +15% of 
laboratory floor area, 
ie wood technology, +25% of 
laboratory floor area, 
2, A display area is provided for each 
laboratory, that is lighted, 
lockable and near the laboratory, 
Accept Do Not 
Accept 
3, Instructor's office located near 
laboratory entrance, 
4, Instructor's laboratory is readily 
visible from his office, 
5, Instructor's office contains a 
minimum of one hundred (100) square 
feet of floor space, 
6, A finishing room is provided. 
adjacent to the wood technology 
laboratory, but with access from the 
rest of the facility. 
7, The finishing room has a minimum of 
two hundred (200) square feet of 
area, 
8, A drying room is adjacent to the 
finishing room. 
5, The drying room has a minimum of one 
hundred fifty (150) square feet of 
area. 
10, A planning center is provided for 
each laboratory and is adjacent to 
that laboratory; 
11, The planning center area is 5% of 
the total laboratory area. 
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Accept Do iNot 
Accept 
12, A classroom is provided for each two 
(2) laboratories, excluding drafting, 
13, The classroom size is planned using 
twenty five (25) square feet per 
student to determine the gross area, 
14, Each laboratory and classroom has a 
minimum of forty (40) square feet of 
chalkboard conveniently located, 
15, Each laboratory and classroom has a 
minimum of thirty (30) square feet 
of tackboard conveniently located, 
16, OtherJ List here those items you 
feel should be added to the 
Storage and Special Area 
Standards section of this 
instrument. 
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PARTITION AND WALL STANDARDS Accept Do Not 
Accept 
1, If windows are used, window sill 
height is at least fifty four (54) 
inches from the floor, 
2, Window sills are of sloped design, 
3, Wainscoting height is to be seventy 
two (72) inches. 
4, Wainscoting surfaces to be stain 
resistant, easily cleaned and 
acoustically treated, 
5, Walls above wainscoting to be 
acoustically treated, 
6, Glass panels, when used, are made 
of safety plate glass. 
7, Interior walls and partitions 
are non-load bearing, 
8, OtherI List here those items you 
feel should be added to the 
Partition and wall Standards 
section of this instrument. 
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FLOOR COVERING STANDARDS Accept Do Not 
Accept 
1. Floor covering in the drafting and 
electricity/electronics laboratories 
is vinyl, vinyl asbestos, carpet or 
wood. 
2, Floor covering in the general metals, 
graphic arts, machine metals, 
multiple activities, plastics 
technology, power technology and wood 
technology laboratories is hardened, 
sealed and colored concrete, 
3. Foundry or hot metals area floor to 
be open steel grate over sand, 
4, Work areas around machines to be 
non-skid surfaces, 
5, Other: List here those items you 
feel should be added to the 
Floor Covering Standards 
section of this instrument. 
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DOOR STAiNDARDS Accept Do Wot 
Accept 
1, Each laboratory is to have at 
least two means of egress, 
2, All door glazing is to be of 
shatterproof glass or plastic 
sheet material. 
3, Student hall entrances to labora­
tories to have double doors, solid 
core with panic hardware. 
4, Laboratory and classroom entrance 
doors to open toward hallways, 
5, Alcoves are used to keep open 
classroom and laboratory doors from 
projecting into hallways, 
6, Auxiliary room doors to be solid 
core. 
7, Auxiliary room doors to open 
•toward laboratory or hallway, 
S, Outside exit doors to be steel 
with panic hardware. 
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AcoJ-'pt Do Wot 
Accept 
9, Laboratories requiring service 
deliveries from outside should have 
one (1) overhead door opening to a 
loading area, said door to be 
electrically operated and be of a 
minimum size of ten (10) feet wide 
by twelve (12) feet high. 
10. All student traffic doors should be 
at least thirty six (36) inches 
wide by six (6) feet eight (8) 
inches high. 
11, Other: List here those items you 
feel should be added to the 
Door Standards section of 
this instrument. 
"A 
VISUAL COMFORT STAI>iDÂRDS Accept Do i\ot 
Accept 
1, When used, window area does not 
exceed ten (10) per cent of the 
laboratory flooir area, 
2, All windows used are of a glare-
reducing material. 
3, Natural light controls are provided 
if windows are used. 
4o Artificial light source is 
fluorescent, 
5, General lighting system is semi-
direct or indirect, glare and 
shadow-free, _______ 
6o Light-reflection ranges for the 
following sources are: 
a. Ceilings, 80-90% 
b. Walls, 50-70% 
— ry 1  ^
, J. s, £.u—JU/o _______ _______ 
d. Wainscoting, 30-50% 
e. Work tops, 30=50% 
f. Furniture and equipment, 30-50% 
g. Chalk boards, 15=25% 
h. Tackboards, 30-50% 
i. Trim, 30-50% 
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Accept Do Not 
Accept 
7, Illumination levels at normal work 
heights* in the following labora­
tories to %e: (^assumed to be thirty 
(30) inches above floor) 
a. Drafting, 200 foot candles 
b. Electricity/Electronics, 200 
foot candles 
c. General metals, 150 foot candles 
d. Graphic arts, 200 foot candles 
e. Machine metals, 200 foot candles 
f. Multiple activities, 200 foot 
candles 
g. Plastics technology, 150 foot 
candles 
h. Power technology, 150 foot 
candles 
i. Wood technology, 150 foot 
candles 
8, Illumination levels in the following 
areas to be : 
(1) General, 150 foot candles 
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Accept Do Not 
Accept 
(2) Firio, 500 foot candles* 
(3) Extra fine, 1000 foot 
candles* 
b. Finishing, 150 foot candles 
c. Inspection 
(1) Highly difficult, 200 foot 
candles* 
(2) Very difficult, 500 foot 
candles* 
(3) Most difficult, 1000 foot 
candles* 
d. Storage and Locker Rooms 
(1) Project storage, 50 foot 
candles 
(2) Materials storage, 30 foot 
candles 
(3) Equipment storage, 30 foot 
candles 
(4) Locker room, 30 foot 
candles 
(5) Toilets and lavatory area, 
30 foot candies 
* (obtained with a combination of general lighting plus 
specialized supplemental lighting) 
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Accept Do Not 
Accept 
e. Machine 
(1) Fine bench and machine work, 
fine automatic machines, 
medium grinding, fine 
buffing and polishing, 500 
foot candles* 
(2) Extra fine bench and 
machine work, grinding, fine 
work, 1000 foot candles* 
9. iSo brightness ratio is to exceed 
1:9. 
10. High visibility colors to be used on 
control levers and switch boxes, with 
black for starting buttons and red 
for stop buttons, 
11, Other: List here those items you 
feel should be added to the 
Visual Comfort Standards 
section of this instrument. 
* (obtained with a combination of general lighting 
plus specialized supplemental lighting) 
140 
15 
G. THERMAL COMPORT STAInDARDS Accept Do Wot 
Accept 
1, The minimum air movement for a 
laboratory is to be forty (40) cfm, 
2, Air velocity is to be twenty five 
(25) to forty (40) lineal feet per 
minute. 
3, Relative humidity range to be 
30-60%. 
4, Year around room temperatures to 
range from 70°F, to 750F,, when 
facilities are in use. 
5, Each space is to have its own 
thermostat. 
6, Quick recovery heating units are 
placed in areas where large volumes 
of cold air may enter during cold 
weather. 
7, Other; List here those items you 
feel should be added to the 
Thermal Comfort Standards 
section of this instrument. 
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H. EXHAUST STANDARDS Accept Do Not 
Accept 
1, All units in which combustion occurs 
are connected to outside vents or 
exhausts. 
2, All outside vents or exhausts are 
filtered to remove solid contami-' . 
nants, 
3, Exhaust systems to be included in 
the following spaces; 
a. Finishing rooms (fumes and 
over spray) 
b. Drying rooms (fumes) 
c. Print room of drafting 
laboratory (fumes) 
d. Soldering and chemical portion 
of electricity/electronics 
laboratory (fumes) 
e. Certain areas of general metals 
laboratory (fumes from plating, 
welding5 etc.) 
f. Chemical section of graphic 
arts laboratory (fumes) 
g« Machine metals laboratory 
(fumes and grinding particles) 
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Accept Do Not 
Accept 
h. Multiple activities laboratory 
(fumes, dust and chips) 
i. Plastics technology laboratory 
(fumes and dust) 
j. Power technology laboratory 
(fumes) 
k. Wood technology laboratory 
(ft.îïïiesj dust and chips) 
4, Exhaust system power units to be 
located in soundproof rooms. 
5, All exhaust ports to be weatherproof 
and birdproof. 
6, Air exhausted from each welding or 
painting overhead hood should be : 
a, 100 cfm per square foot of net 
hood opening 
b, 02 100 cfm per lineal foot of 
exposed hood perimeter 
c= OR 1200 cfm per hood, WHICHEVER 
IS THE GREATER. 
7g Hood edge not to exceed seven (7) 
feet from floor level. 
Accept Do l\ot 
Accept 
8, Air exhausted from each welding 
or painting location without hood 
is to be at least 1400 cfm for 
welding and 1600 cfm for painting. 
9. Flexible exhaust ducts are provided 
for welding area, in addition to 
hood exhaust. 
10. Other: List here those items you 
feel should be added to the 
Exhaust Standards section of 
this instrument. 
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ï. ELECTRICAL STAisDARDS Accept Do i^ot 
Accept 
1. Each laboratory is to have both 115 
volt single phase and 230 volt three 
phase service. 
2. Single phase distribution system to 
be three (3) conductor and three (3) 
phase system to be four (4) 
conductor, 
3. All junction boxes, convenience 
boxes and switch boxes to be 
provided with covers. 
4. Equipment to be controlled by a 
master power switch, conveniently 
located in the laboratory, 
5. Emergency cutoff switches should be 
located at convenient intervals 
around the laboratory, 
6. Each machine has its own branch 
7, Each branch circuit has its own 
circuit overload device, 
8, There is to be one (l) spare circuit 
for each four (4) active circuits, 
9, Light circuits are to be separate 
from machine circuits. 
Accept Do Not 
Accept 
10, 115 volt duplex convenience outlets 
are provided at ten (10) foot inter­
vals around the room perimeter, and 
suspended over all bench work areas, 
11, Light circuits are concealed in 
ceiling raceways. 
12, Power circuits are contained in bus 
bars suspended from overhead, 
13, Avoid placing outlets in the floor 
whenever possible, 
14, The fire alarm is an integral part 
of the main electrical system, 
15, Emergency power is available for the 
fire alarm system, to be used in case 
of power failure, 
16, There is a fire alarm sounding 
device in eacn laboratory, 
17 « Battery power for emergency lighting 
is available, to be used in case of 
power failure, 
18, Explosion proof switches, luminaires 
and motors are used in rooms where 
explosive vapors are present, 
Accept Do i'Jot 
Accept 
19, Each machine is equipped with a 
start-stop magnetic switch for 
independent control, 
20, Machine switches are located within 
easy emergency reach of the operator, 
21, Low voltage controls are used for high 
voltage equipment (220 volts or 
greater)o 
22, All light controls are located 
immediately inside each access door. 
23, Other; List here those items you 
feel should be added to the 
Electrical Standards section 
of this instrument. 
J. PLUMBING STANDARDS Accept Do Wot 
Accept 
1, One drinking fountain is provided 
for each Laboratory, 
2, Washing facilities are provided at 
a ratio of one (l) station per ten 
(10) students. 
3, Hot and cold water are provided in 
each laboratory, 
4, Adequate floor drains are provided 
where needed, 
5, Emergency showers are provided 
where needed. 
6, Eye wash fixtures are provided 
where needed. 
7, Provide a minimum of one (1) work 
sink in each laboratory. ______ 
8, Air compressors are located outside 
of laboratories. 
9, Compressed air outlets are provided 
in areas where needed. (A minimum 
of one outlet per laboratory, ) 
10, Natural gas outlets are provided 
where needed. (A minimum of one 
outlet per laboratory,) 
Accept Do Wot 
Accept 
LI, Oxygen and acetylene are provided 
where needed, with tank storage being 
outside of the building, 
12, Gasoline storage is underground, 
outside the building, with an 
outside pump, 
13, Â sprinkler system is employed 
for fire protection, 
14, Other; List here those items you 
feel should be added to the 
Plumbing Standards section 
of this instrument. 
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K. MISCELLAK20US STANDARDS Accept Do Wot 
Accept 
1, Appropriate waste containers are 
provided in each activity area, 
2, Fire extinguishing agents are in 
adequate supply. (Minimum of two 
(2) extinguishers per room) 
3, Proper type of fire extinguishing 
agents are properly located in 
each room, 
4, First aid cabinets are adequately 
stocked, 
5, Exterior storage areas are 
provided where necessary. 
5, Outside storage is provided for 
inflammables. 
7, Telephone service is provided for 
each laboratory, 
S- Television outlets arc provided fo r  
educational television use. 
9. All stair doors open toward an exit. 
10, Adequate toilet facilities are 
provided for both sexes, _______ 
11. Student locker space for individual 
storage is provided in close 
proximity to the laboratories. 
Accept Do Wot 
Accept 
12. A demonstration area is provided 
in each laboratory. 
13. Adequate tool storage is provided 
in each activity area. 
14. Primary traffic aisles should be a 
minimum of four (4) feet wide. 
15. Secondary traffic aisles should be a 
minimum of three (3) feet wide. 
16. Primary traffic aisles are identi­
fied with floor markings. 
17. Machine operators' areas are 
identified with floor markings. 
18. A safety color code is used through­
out each laboratory, where 
applicable. 
19. Sterilization and cleaning equip­
ment is provided in each laboratory 
for maintaining eye protective 
devices. 
20. Laboratories and classrooms are, 
where possible, constructed without 
colur.ns or structural protrudances. _____ 
21. All machines are equipped with 
appropriate safety devices, 
151 
26 
Accept Do Not 
Accept 
22. Custodial facilities are provided 
in close proximity to the labora­
tories, 
23, Audio-visual equipment is easily 
accessible to the individual 
instructor. 
24, Othert List here those items you 
feel should be added to the 
Miscellaneous Standards 
section of this instrument. 
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l O V / A  S T A T E  U N I V E R S I T Y  
O F  S C I E N C E  A N D  T E C H N O L O G Y  
Ames. Iowa oooio 
C O L L E G E  O F  E D U C A T I O N  
I N D U S T R I A L  E D U C A T I O N  March 30, 1971 
I am writing you as a professional educator concerned with the 
development of standards for industrial education facility planning 
and facility evaluation at the secondary school level. 1 have 
begun research and hope, ultimately, to develop standards that 
will be used nationally by design professionals and professional 
educators in arriving at the best possible solution to a specific 
facility design problem, 
My advisory committee has recommended I contact your firm in the 
belief your contributions will be of significant value in the 
development of the standards. Your outstanding experience and 
success in school building design is recognized nationally. For 
this reason, I am asking your assistance in development of the 
standards. 
Would you please fill out the enclosed questionnaire today 
and return it to me in the self-addressed envelope? In order to 
avoid extended delays in making the final standards available, 
may I have your response to the questionnaire by May 1st? I am 
prepared to return a copy of my summary to all those contributing 
to the SLudy. 
Thank you for your courtesy. 
Respectfully. 
Donald H. Martin 
* • W W* WPi wk & L Ja Jm. f A. O O 
Rm, 108, ind. Educ, 31dg, 
Iowa State University 
Enclosures (2) 
Questionnaire 
Re turn Envelope 
PM/dm 
C O L L E G E  O F  E D U C A T I O N  
I N D U S T R I A L  E D U C A T I O N  
I O W A  S T A T E  U N I V E R S I T Y  
O F  S C I E N C E  A N D  T E C H N O L O G Y  
Ames, Iowa 50010 
March 30, 1971 
I am writing you as a professional educator concerned with the 
development of standards for industrial education facility planning 
and facility evaluation at the secondary school level. I have 
begun research and hope, ultimately,, to develop standards that 
will be used nationally by design professionals and professional 
educators in arriving at the best possible solution to a specific 
facility design problem. 
My advisory committee has recommended 1 contact you in the belief 
your thoughts will be of significant value to the development of 
the standards. Your experience and contributions to school 
plant development are recognized widely. For this reason, I am 
asking your assistance in development of the standards. 
Would you please fill out the enclosed questionnaire today 
and return it to me in the self-addressed envelope? In order to 
avoid extended delays in making the final standards available, 
may I have your response to the questionnaire by May 1st? I am 
prepared to return a copy of my summary to all those contributing 
to the study. 
Thank you for your courtesy. 
Enclosures (2) 
Questionnaire 
Return envelope 
Respectfully, 
—-
Donald H. Martin 
Assistant Professor 
•D-m 1 AS T-.J CJ 
9 
Iowa State University 
EM/dm 
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I O W A  S T A T E  U N I V E R S I T Y  
O F  S C I E N C E  A N D  T E C H N O L O G Y  
Ames. Iowa 50010 
C O L L E G E  O F  E D U C A T I O N  
I N D U S T R I A L  E D U C A T I O N  March 30, 1971 
I am writing; you as a professional educator concerned with the 
development of standards for industrial education facility planning 
and facility evaluation at the secondary school level, I have 
begun research and hope, ultimately, to develop standards that 
will be used nationally by design professionals and professional 
educators in arriving at the best possible solution to a specific 
facility design problem. 
My advisory committee has recommended 1 contact you in the belief 
your thoughts will be of significant value to the development of 
the standards. Your experience and contributions in industrial 
education are recognized nationally. For this reason, I am 
asking your assistance in development of the standards. 
Would you please fill out the enclosed questionnaire today 
and return it to me in the self-addressed envelope? In order to 
avoid extended delays in making the final standards available, 
may I have your response to the questionnaire by May 1st? I am 
prepared to return a copy of my summary to all those contributing 
to the study. 
Thank you for your courtesy. 
Respectfully, 
Donald H. Martin 
-Assistant Professor 
Km, IOS5 Ind. Edue. Bldg. 
Iowa State University 
Enclosures ( 2 )  
Questionnaire 
Return Envelope 
DM/dm 
C O L L E G E  O F  E D U C A T I O N  
I N D U S T R I A L  E D U C A T I O N  
I O W A  S T A T E  U N I V E R S I T Y  
O F  S C I E N C E  A N D  T E C H N O L O G Y  
Ames. Iowa sooio 
May, 5, 1971 
Dear Sir : 
i am wricins to you again to ask your cooperation. My 
advisory committee selected you to participate in the develop­
ment of guidelines for planning industrial education facilities, 
because of your experience and stature in your profession. 
Twenty six architects, sixteen school plant specialists 
and thirty industrial educators were selected from varied 
geographical areas of the United States. This informal "jury" 
is a highly respected group, chosen because we thought each 
person could make a very substantial contribution to the 
development of the guidelines. 
ApproximateIv seventy percent of the questionnaires have 
been returned. The results thus far have yielded highly 
valuable data that indicates a real need for this kind of 
honest communication between professional groups. 
Because I have not received your response, and because i 
value vour opinions on these matters, I am asking you, again, 
to help industrial education in this endeavor by responding to 
the questionnaire^ 
i'hank You. 
Respectfully, 
Donald H. Martin 
Ass't. Professor 
?jn. 108, Ind. Educ. 
Iowa State University 
P,S, May I send you another copy of the questionnaire? 
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PLANNING Se EVALUATION STANDARDS 
FOR 
SECONDARY SCHOOL INDUSTRIAL EDUCATION LABORATORIES 
School Name 
Laboratory Date 
Instructions s For planning, use as a checklist and mark each item 
as it is considered. 
For evaluation, mark each item in the appropriate 
space. Items marked "no" are to 
be used as guides for facility 
improvement» You will need a 
steel tape and a light meter. 
Does Not 
Apply Yes No 
A. Laboratory Space Standards 
1. Minimum height of general metals, 
graphic arts, machine metals, 
multiple activities, plastics 
technology, power technology and 
wood technology laboratory 
ceilings to be twelve (12) 
feet. 
Existing data 
2. Minimum floor area in square 
feet per pupil for the s 
a. Electricity/electronics 
laboratory to be seventy 
five (75): 
Existing data 
to be ninety (90). 
Existing data 
c. Plastics technology 
laboratory to be ninety 
(90). 
Existing data 
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B, Storage and Special Area Standards Does Not 
Apply Yes No 
1, Laboratory storage areas are 
to be provided immediately ad­
jacent to the laboratories, at 
the following rates: 
a. Drafting, +5% of laboratory 
floor area. 
Existing data 
b. Electricity/electronics, 
+15% of laboratory floor 
area. 
Existing data 
c. General metals. +15% of 
laboratory floor area. 
Existing data 
do Graphic arts, +15% of 
laboratory floor area. 
Existing data 
e. Machine metals, +15% of 
laboratory floor area. 
Existing data 
f. Multiple activities, +15% 
of laboratory floor area. 
Existing data 
g. Plastics technology, +10% 
of laboratory floor area. 
Hxisting data 
h. Power technology, +15% 
of laboratory floor area. 
Existing data 
i. Wood technology, +25% of 
laboratory floor area. 
Existing data 
2. A display area is provided for 
each laboratoryJ that is lighted, 
lockable and near the 
laboratory. 
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Does Not 
Apply Yes No 
3, Instructor's office located 
near laboratory entrance. ____ 
4, Instructor's laboratory is 
readily visible from his 
office. 
5, Instructor's office contains 
a minimum of one hundred (100) 
square feet of floor space, ^ 
Existing: data 
6, A finishing room is provided 
adjacent to the wood technology 
laboratory, but with access 
from the rest of the facility, 
7, The finishing room has a mini­
mum of two hundred (200) square 
feet of area, 
Existing data 
8, A drying room is adjacent to 
the finishing room. 
9, The classroom size is planned 
using twenty five (25) s «guar e 
feet per student to determine 
the gross area. 
Existing data 
10. Each laboratory and classroom 
has a minimum of forty (40) 
square feet of chalkboard 
conveniently located. 
Existing data 
11. Each laboratory and classroom 
has a minimum of thirty (30) 
square feet of tackboard 
conveniently located, 
Existing data 
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C, Partition and Wi<!l Standards Does Not 
Apply Yes No 
1. Window sills are of sloped 
design. 
2. Walls above wainscoting to 
be acoustically treated. 
3. Glass panels, when used, are 
made of safety plate glass, 
4. Interior walls and partitions 
are non-load bearing. 
D, Floor Covering Standards 
1. Floor covering in the drafting 
and electricity/electronics 
laboratories is vinyl, vinyl 
asbestos, carpet or wood. 
2. Foundry or hot metals area floor 
to be open steel grate over 
sand. 
3. Work areas around machines to 
be non-skid surfaces. 
E. Door Standards 
1. Each laboratory is to have at 
least two means of egress» 
2. All door glazing is to be of 
shatterproof glass or plastic 
sheet material. 
3. Laboratory and classroom entrance 
doors to open toward hallways-
4. Alcoves are used to keep open 
classroom and laboratory doors 
from projecting into hallways. 
161 
Does Not 
Apply Yes No 
5. Auxiliary room doors to be 
solid core. 
6. Auxiliary room doors to open 
toward laboratory or hallway. 
7. Outside exit doors to be steel 
with panic hardware. 
8. All student traffic doors should 
be at least thirty six (36) 
inches wide by six (6) feet 
eight (8) inches high. 
Existing data 
F. Visual Comfort Standards 
1. All windows used are of a 
glare-reducing material, 
2. Natural light controls are 
provided if windows are used. 
3. Artificial light source is 
fluorescent. 
4. General lighting system is 
semi-direct or indiroct, glare 
and shadow-free. 
5. Light-reflection ranges for the 
following sources are: 
a. Ceilings, 80-90% 
Existing data 
b. walls, 50-70% 
Existing data 
c. Floors, 20-30% 
Existing data 
d. Wainscoting, 30-50% 
Existing data 
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Does Not 
Apply 
e. Work tops, 30-50% 
Existing data 
f. Furniture and eouipment, 
30-50% 
Existing data 
g. Chalkboards, 15-25% 
Existing data 
h. Tackboards, 30-50% 
Existing data 
i. Trim, 30-50% 
Existing data 
Illumination levels in the 
following areas to be: 
a. Assembly 
(1) Fine, 500 footcandles 
Existing data 
(2) Extra fine, 1000 
footcandles 
ExisCzng data 
b. Finishing, 150 footcandles 
Existing data 
c. inspection- highly difficult 
200 footcandles 
Existing data 
d. Storage and Locker Rooms 
(1) Materials storage, 30 
footcandles 
Existing data 
(2) Equipment storage, 30 
footcandles 
Existing data 
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Does Not 
Apply Yes No 
(3) Locker room, 30 
footcandles 
Existing data 
(4) Toilets and lavatory 
area, 30 footcandles 
Existing data 
7, No brightness ratio is to 
exceed 1:9. 
8, High visibility colors to be used 
on control levers and switch 
boxes, with black for start 
buttons and red for stop buttons. 
G. Thermal Comfort Standards 
1. The minimum air movement for a 
laboratory is to be forty (40) 
cfm. 
2. Air velocity is to be twenty 
five (25) to forty (40) lineal 
feet per minute, 
3. Relative humidity range to be 
30-60%. 
4. Yêaar around rooni temperatures 
to range from 73°F. to 75®F,, 
when facilities are in use. 
Existing data 
5. Each space is to have its own 
thermostat. 
6. Quick recovery heating units 
are placed in areas where large 
volumes of cold air may enter 
during cold weather. 
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Does Not 
Apply Yes ^ 
H, Exhaust Standards 
1. All units in which combustion 
occurs are connected to outside 
vents or exhausts. 
2. Ail outside vents or exhausts 
are filtered to remove solid 
contaminants. 
3. Exhaust systems to be included 
in the following spaces: 
a. Finishing rooms (fumes 
and overspray) 
b. Drying rooms (fumes) 
c. Print room of drafting 
laboratory (fumes) 
d. Soldering and chemical 
portion of electricity/ 
electronics laboratory 
(fumes ) 
e. Certain areas of general 
metals laboratory (fumes 
from plating; welding, 
etc. ) 
arts laboratory (fumes) 
g. Machine metals laboratory 
(fumes and grinding 
particles) 
h. Multiple activities 
laboratory (fumes, dust 
and chips} 
ie Plastics technology 
laboratory (fumes and dust) 
j. Power technology 
laboratory (fumes) 
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Does Not 
Apply Yes ^ 
k. Wood technology laboratory 
(fumes, dust and chips) 
4. All exhaust ports to be 
weatherproof and birdproof. 
5. Air exhausted from each welding 
or painting overhead hood 
should be: 
a, 100 cfm per square foot of 
net hood opening 
b, OR 100 cfm per lineal foot 
of exposed hood perimeter 
c, OR 1200 cfm per hood, 
WHICHEVER IS THE GREATER 
Ô. Hood edge not to exceed seven 
(7) feet from floor level. 
7. Air exhausted from each welding 
or painting location without 
hood is to be at least 1400 
cfm for welding and 1600 drm 
for painting, 
8. Flexible exhaust ducts are 
provided for welding area, in 
addition to hood exhaust. 
i. Electrical Standards 
1. Each laboratory is to have 
both 115 volt single phase and 
230 volt three phase service. 
2. Single phase distribution system 
to be three (3) conductor and 
three (3) phase system to be 
four (4) conductor. 
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" Does Wot 
Apply Yes No 
3. All junction boxes, convenience 
boxes and switch boxes to be 
provided with covers. 
4. Equipment to be controlled by 
a master power switch, con­
veniently located in the 
laboratory. 
5. Emergency cutoff switches 
should be located at con­
venient intervals around 
the laboratory, 
6. Each machine has its own 
branch circuit, 
7. Each branch circuit has its 
own circuit overload device. 
8, There is to be one (l) spare 
circuit for each four (4) 
active circuits. 
Existing data 
9, Light circuits are to be 
separate from machine circuits, 
10. 115 volt duplex convenience 
outlets are provided at ten (lO) 
foot intervals around the room 
perimeter, and suspended over 
all bench work areas. 
11. Light circuits are concealed 
in ceiling raceways. 
12. Power circuits are contained in 
bus bars suspended from 
overhead. 
13. Avoid placing outlets in the 
floor whenever possible. 
14. Emergency power is available for 
the fire alarm system, to be 
used in case of power failure. 
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Does Wot 
Apply Yes ^ 
15. There is a fire alarm sounding 
device in each laboratory. 
16. Battery power for emergency 
lighting is available, to be 
used in case of power failure. 
17. Explosion proof switches, 
luminaires and motors are used 
in rooms where explosive vapors 
are present. 
18. Each machine is equipped with 
a start-stop magnetic switch 
for independent control. 
19. Machine switches are located 
within easy emergency reach 
of the operator. 
20. Low voltage controls are used 
for high voltage equipment 
(220 volts or greater), 
21. All light controls are located 
immediately inside each access 
door. 
J. Plumbing Standards 
1. One drinking fountain is 
provided for each laboratory, 
2. Washing facilities are provided 
at a ratio of one (l) station 
per ten (lO) students. 
Existing data 
3. Hot and cold water are provided 
in each laboratory, 
4. Adequate floor drains are 
provided where needed, 
5c Emergency showers are provided 
where needed. 
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Does iMot 
Apply Yes ^ 
6. Eye wash fixtures are provided 
where needed, 
7, Provide a minimum of one (1) 
work sink in each laboratory, 
S, Air compressors are located 
outside of laboratories. 
9. Compressed air outlets are 
provided in areas where needed, 
(A minimum of one outlet per 
laboratory,) 
10, Natural gas outlets are provided 
where needed. (A minimum of 
one outlet per laboratory,) 
11, Oxygen and acetylene are provid­
ed where needed, with tank 
storage being outside of the 
building, 
12, Gasoline storage is underground, 
outside the building, with an 
outside pump, 
13, A sprinkler system is employed 
for fire protection. 
K, Miscellaneous Standards 
1, Appropriate waste containers 
are provided in each activity 
area. 
2, Fire extinguishing agents are 
in adequate supply. (Minimum 
of two (2) extinguishers per 
room,) 
Existing data 
3, Proper type of fire extinguish­
ing agents are properly located 
in each room. 
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Does Not 
Apply Yes ^ 
4, First aid cabinets are ade­
quately stocked, 
5, Exterior storage areas are 
provided where necessary» 
6, Outside storage is provided 
for inflammables. 
7, Telephone service is provided 
for each laboratory. 
8, Television outlets are 
provided for educational 
television use. 
9, All stair doors open toward 
an exit, 
10, Adequate toilet facilities are 
provided for both sexes, 
11, Student locker space for 
individual storage is provided 
in close proximity to the 
laboratories, 
12, A demonstration area is provided 
in each laboratory. 
13, Adequate tool storage iç pro­
vided in each activity area, 
14, Primary traffic aisles should 
be a minimum of four (4) feet 
wide. 
Existing data 
15, Secondary traffic aisles should 
be a minimum of three (3) 
feet wide, 
Existing data 
16, Primary traffic aisles are 
identified with floor markings. 
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Does Not 
Apply ^ 
17. Machine operators' areas are 
identified with floor markings. 
18. A safety color code is used 
throughout each laboratory, 
where applicable. 
19. Sterilization and cleaning 
equipment is provided in each 
laboratory for maintaining eye 
protective devices. 
20. Laboratories and classrooms 
are, where possible, construct­
ed without columns or structural 
protrudances. 
21. All machines are equipped with 
appropriate safety devices. 
22. Custodial facilities are 
provided in close proximity 
to the laboratories. 
23. Audio-visual equipment is 
easily accessible to the 
individual instructor. 
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Advisory Committee : 
Dr. Norman L. Boyles 
College of Education 
Iowa State University 
Ames, Iowa 50010 
Professor Lowell L. Carver 
industrial Education Department 
Iowa State University 
Ames, Iowa 50010 
Dr. Walter E, Hart 
Educational Facility Specialist 
College of Education 
Iowa State University 
Ames, Iowa 50010 
Professor Alvie K. Sarchett 
Industrial Education Department 
Iowa State University 
Ames, Iowa 50010 
Dr. William D, Woiansky 
Professor in Charge 
Industrial Education Department 
Iowa State University 
Ames, Iowa 50010 
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Responding Architects: 
Architects Associated 
Davidson Building 
Des Moines, Iowa 50310 
Brubaker/Brandt 
Architects & Planners 
4640 Executive Dr, 
ColuiTtbuSj, Ohio 43220 
Caudill/Rowlett/Scott 
Mr. William M. ?e?ia, Partner 
Architects, Planners, Engineers 
1111 West Loop South 
Box 22427 
Houston, Texas 77027 
Davis, MacConnell, Ralston, 
Stanford Professional Center 
Suite 322 
750 Welch Road 
Palo Alto, California 93404 
Louis Kingscott & Assoc. 
321 West Kimberly Road 
Davenport, Iowa 52806 
Kirkham-Michael & Assoc, 
7300 Woolworth Ave. 
Omaha, Nebraska 68124 
Perkins & Will Partnership 
309 W. Jackson Blvd. 
Chicago, Illinois 60606 
Rogers/Nagel/Langhart 
Architects 
1626 Stout St. 
Denver, Colorado 80202 
Savage & Ver Floeg. Inc. 
l2th & Grand 
West Des Moines, Iowa 
50265 
Durrant, Deininger, Dominer, 
Kramer, Gordon 
Architects and Engineers 
1122 Rockdale Road 
Dubuque, Iowa 52001 
Ferendino, Grafton, Spiilis 
Candela 
Architects/Engineers/Planners 
Coral Gables, Florida 33134 
Frevert/Ramsey 
Architects/Engineers 
218 Marie Kay Mart 
3839 Merle Hay Road 
Des Moines, Iowa 50310 
Duenow 
chitect 
0 lOth 
Cedar Rapids, Iowa 52403 
Ar ts/Engineers 
OiU iu ac., S.E. 
Seifert & Staszko Assoc, 
325 Seventh St. South 
Fargo, North Dakota 58102 
Shaver and Company 
205% South Santa Fe 
Box 1118 
Salina, Kansas 67401 
Architects/Engineers/ 
1800 South SurTiHiit Ave. 
Sioux Falls, S. Dak. 57101 
Architects & Engineers 
3404 Midway Drive 
doluies uomp^ny 
Architects/Engineers? 
Planners 
820 North Washington Ave^ 
Lansing, Michigan 48905 
175 
Responding Industrial Education Teachers : 
Dr. Willard Bateson 
Dept. of Ind, Educ. 
Wayne State University 
Detroit, Michigan 48202 
Dr. Victor L. Bowers 
Dept. of Ind. Arts 
Southwest Texas State 
San Marcos, Texas 78666 
Mr, Gardner Boyd 
Supr. of Ind. Arts 
Board of Education Bldg. 
Kansas City, Missouri 
Dr. Kenneth W. Brown 
Div. of Ind, Arts Educ, 
State University College 
Buffalo, N.Y, 14222 
Dr. Robert D, Brown 
Dept, of industry & Tech, 
Northern Illinois Univ. 
DeKalb, Illinois 60115 
Dr. Walter C, Brotcn 
Div. of Technology 
Arizona State University 
Tempe, Arizona 85281 
Dr. Donald Clark 
i ) ^ £ T —m 3^ J . • , 
s/A. 
Texas A&M University 
College Station. Tex, 77843 
Dr. John Feirer 
Dept. of Ind. Educ. 
Wayne Stats University 
Detroit, Michigan 48202 
6? e* 1 1 1 A- — 
Voc. Educ, Dept. 
Florida State University 
Tallahassee, Florida 32306 
Dr. Everett Glazener 
Dept. of Engr. Tech. 
Texas A&M University 
College Station, Texas 77843 
Mr. Leonard Glissman 
Industrial Arts Education 
Salt Lake City Schools 
4401 £. First, South 
Salt Lake City, Utah 
Mr. G, Wesley Ketcham 
State Dept. of Educ. 
Box 2219 
Hartford, Conn, 06115 
Dr. Floyd Krubeck 
School of Bus. & Tech. 
Kearney State College 
Kearney, Nebraska 68847 
Dr, Edwin Kurth 
Voc, & Adult Educ, 
Auburn University 
Auburn, Alabama 36830 
Dr, Irvin Lathrop 
Ind, Arts Dept, 
California State College 
Long Beach, Calif. 90801 
Dr. John Lindbeck 
Dept. of Ind, Educ. 
Western Michigan Univ. 
Kalamazoo, Mich, 49001 
Dr. John Mitchell 
Dept, of Ind. Educ. 
University of Maine 
Gcrham, Maine 04038 
Dre Hugh Oakley 
School of App. Sci. & Tech. 
Murray State University 
Murray, Kentucky 42071 
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Mr, Eldon Rebhorn 
School of Technology 
Indiana State University 
Terre Haute, Ind. 47809 
Dr. Waiter Robinson 
Ind. Educ, & Tech, 
Northwestern State Univ, 
Natchitoches, La. 71457 
Mr, Joseph Schad 
Ind, Arts Educ, 
Virginia Polytechnic Institute 
Blacksburg, Virginia 24061 
Mr, Thomas C, Shore, Jr. 
Dept, of Ind, & Tech, Educ. 
North Carolina State Univ. 
Raleigh, North Carolina 27607 
Dr. Ronald Stadt 
Tech. & Ind. Educ. 
Southern Illinois University 
Carbondale, Illinois 62901 
Dr. Jerry Streichler 
Dept. of Ind, Educ, 
Bowling Green State Univ. 
Bowling Green, Ohio 43403 
Mr. Willis Wagner 
Ind. Arts & Technology 
University of Northern Iowa 
Cedar Falls, Iowa 50613 
Dr. Kaako Wahtera 
Ind. Educ, Dept. 
Northern Michigan University 
Marquette, Michigan 49855 
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Responding School Facility Plannersi 
Dr. M. Gene Coffey 
Ellerbe Architects 
3333 Sibley St. 
St. Paul, Minn, 55101 
Dr. Harold L. Cramer 
Dir. of Schoolhouse 
Systems Project 
State Dept. of Educ. 
Tallahassee, Florida 32304 
Dr. George D. Englehart 
134 Boonville Road 
Jefferson City, Mo. 65010 
Dr. Walter Hart 
School Facilities 
Planning Service 
2515 Eisenhower Ave, 
Ames, Iowa 50010 
Mr. W. D. Biggins 
Shaver & Co. 
Box 501 
Michigan City, Ind. 46360 
Mr. W. G, Houston 
School Planning & 
Building Office 
South Carolina State 
Dept, of Education 
1 1 1 /  
Columbia, S.C. 29201 
Dr. W. Frank Johnson 
Camden N.J. Public Schools 
154 Fern Ave. 
Collingswood, N.J. 08108 
Dr. John Meyer 
Bureau of School Planning 
Dept. of Education 
721 Capitol Mall 
Sacramento, Calif. 95814 
Mr. G. C. Obrecht 
Plant Facilities 
Dept. of Public instruction 
Grimes Office Building 
Des Moines, Iowa 50319 
Dr. Charles Trotter 
Community Programs Branch 
U.S. Office of Education 
400 Maryland Ave. 
Washington, D.C. 20202 
Mr. David Whitehead 
Paducah Schools 
Box 1137 
Paducah, Kentucky 42001 
Dr. Kenneth Widdall 
Educ. Consultant 
Burchart Associates 
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